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CONTINUING MEDICAL EDUCATION
FORMATION MÉDICALE CONTINUE

CASE SERIES

Tumefactive demyelinating lesions: a diagnostic
challenge

T
umefactive demyelinating lesion (TDL) is defined as a solitary de -
myelin  ating lesion greater than 2 cm. Mass effect and contrast
enhancement on neuroimaging make it difficult to distinguish this type

of lesion from high-grade gliomas.1,2 Multiple sclerosis (MS) accounts for most
cases of TDL.3 Even in patients with established MS, an atypical manifestation
of a large lesion can suggest concurrent neoplasm, because the clinical mani-
festations are often similar.1,4 When examined on magnetic resonance imaging
(MRI) scans, TDLs have ill-defined borders, mass effect, perilesional edema,
central necrosis, cystic degeneration, contrast enhancement and variable
involvement of grey matter.4 Unless specifically requested, pathological exam -
in ation does not routinely include luxol fast blue staining, which can be used
to detect demyelination. The presence of hypercellularity, atypical reactive
astrocytes and mitotic figures can lead to an incorrect diagnosis of glial neo-
plasm.4 We present 3 cases of tumefactive demyelinating lesions that were clini-
cally and radiologically challenging to distinguish from high-grade neoplasm.

CASE 1

Patient 1 was a 50-year-old woman who presented with a 3-day history of
headaches and generalized tonic-clonic seizures. Physical examination did not
reveal a focal point of her seizure. A computed tomography (CT) scan of the
patient’s head revealed a large right frontal ring enhancing lesion with central
necrosis, peritumoral edema and a mild midline shift. This presentation was
most consistent with a malignant brain tumour. The patient underwent
surgery for resection of the lesion. Postoperative pathology indicated an
extensive inflammatory cell reaction, both acute and chronic, with focal
necrosis predominantly through the white matter areas. Luxol fast blue stain-
ing showed an absence of myelin. A diagnosis of acute disseminated
encephalomyelitis was made.

CASE 2

Patient 2 was a 43-year-old woman who presented with a 4-day history of left
facial droop and left arm weakness that was more pronounced distally. Phys -
ical examination confirmed these symptoms, including gait ataxia. Her med-
ical history included a diagnosis of MS 3 years ago when she had transverse
myelitis. Magnetic resonance images obtained 3 years earlier showed trans-
verse myelitis from T4 to T7 with unremarkable intracranial pathology. A
new CT scan of her head showed a large solitary right frontal hypodense
white-matter lesion. It was unclear whether this represented a tumefactive
multiple sclerotic lesion or a low-grade cystic neoplasm. The patient under-
went a stereotactic biopsy to determine the nature of the lesion. The diagno-
sis of MS was confirmed by biopsy (Appendix 1, available at www.cma.ca/cjs).
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CASE 3

Patient 3 was a previously healthy 35-year-old woman
who presented with new-onset generalized tonic-clonic
seizures and headaches. Magnetic resonance imaging
scans showed a large right frontal mass with surrounding
edema and a mild midline shift (Fig. 1). The patient
underwent a diagnostic stereotactic brain biopsy. Low-
grade glioma and reactive gliosis were among the likely
differential diagnoses. Permanent section showed a
demyelinating lesion. In retrospect, the appearance of the
mass was similar to that seen in Balo concentric sclerosis
in which there are large regions of alternating zones of
demyelinated and myelinated white matter.

DISCUSSION

There are certain features seen by MRI and histopathol-
ogy analysis that can help diagnose TDL. A central dilated
vascular structure within the lesion on T2-echoplanar
images from MRI perfusion studies is commonly seen in

TDL.5 This structure is believed to represent a vein drain-
ing toward the distended subependymal veins.5 Several
reports that used MRI have shown decreased perfusion
within TDL lesions compared with that found in high-
grade neoplasms.5 Corticosteroid therapy has been shown
to reduce the size of TDL lesions on follow-up imaging.1,3

Magnetic resonance spectroscopy can also help identify
these lesions. Glial cell tumours produce excess choline with
suppressed levels of N-acetylaspartate (NAA) relative to crea-
tine.4 There is also a prominent lactate doublet.4 In contrast to
neoplasia, chronic demyelinating lesions show normalization
of initial increase in lipid and lactate peaks within 3–4 weeks
followed by persistent marked reduction of NAA levels.

The histopathologic characteristics of demyelinating
lesions include the preservation of axons as shown by the
presence of neurofilaments, the loss of myelin as shown 
by negative luxol fast blue staining, the presence of
macrophages as shown by the presence of CD-68, and
astrocytic proliferation as shown by the presence of glial
fibrillary acidic protein.2 Standard tumour histopathological
protocols do not include staining with Luxol fast blue, which
is used to detect myelination. Therefore, it is important for
the clinician to have a high index of suspicion for a demyelin -
ating lesion and relay this to the neuropathologist.

In conclusion, the diagnosis of TDL often leads to sur-
gical biopsy, which has a high risk of morbidity. It is
important to recognize the subtle differences in TDL to
avoid a brain biopsy and, more importantly, erroneous
resection of viable brain tissue.
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Fig. 1. A T1-weighted magnetic resonance imaging scan showed
a right frontal lesion with midline shift.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


