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Abstract 

We report one case of brain glioma that developed in the scar of an old brain trauma. A 
45-year-old man who presented with seizures; MRI showed a large mass in the right temporal 
region. Surgical biopsy showed a glioblastoma multiforme. The patient had suffered a cranial 
trauma in a road accident 10 years previously with an intracerebral hematoma in the right 
temporal region. This case fulfills the established criteria for a traumatic origin of brain tumors 
and adds further support to the relationship between cranial trauma and the onset of glioma. 
As stated by other authors, an association between head trauma and brain tumor risk cannot 
be ruled out and should be studied further. 
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1. Introduction 
Until now, there are only a few cases in which 

the relationship between a previous traumatic event 
and the occurrence of a brain glioma is unequivocally 
demonstrated on the basis of well accepted criteria. 
Recently, Elisa Anselmi et al. 1 reported two patients 
who developed brain gliomas in the scar of an old 
brain injury meet all the criteria for a causal relation-
ship between head trauma and glioma; these cases did 
support the theory of a causal relationship between 
trauma and gliomas. Here we report one case of gli-
oma that developed in a patient with a previous head 
trauma, which adds further support to the causal re-
lationship between brain trauma and gliomas.  

2. Case report 
A previously healthy 45-year-old man presented 

with seizures and expressive aphasia. He was admit-
ted to our hospital. Magnetic resonance imaging 
(MRI) documented a large contrast-enhancing lesion 
in the right temporal region (Fig. 1). The mass histo-
logical examination revealed a glioblastoma multi-
forme. About 10 years earlier the patient had suffered 

a cranial trauma in a road accident when he traveled 
in another city. After the trauma he had been uncons-
cious for 3 days and CT scan demonstrated an intra-
cranial hematoma in the right temporal lobe at the site 
of the subsequent glioblastoma. The intracranial he-
matoma was treated conservatively at that time. After 
the diagnosis of the glioblastoma multiforme the pa-
tient was treated with radiotherapy and chemothe-
rapy, but he died seven months later. 

3. Discussion 
Although epidemiological studies do not sup-

port a definitive connection between head injury and 
intracranial glioma2, there have been a few case re-
ports of post-traumatic gliomas. As has been reported 
recently1, it must be emphasized that some of the de-
scribed cases with post-traumatic glioma did not ful-
fill the criteria suggested by zulch3 for a relationship 
between trauma and tumor, only a few authors have 
provided definite evidence of the causative role of 
trauma 4.  
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Zulch 3 in 1965 suggested the following criteria 
for the acceptance of a causal relationship between 
trauma and the onset of cerebral tumors: 

1. The patient must have been in good health 
before suffering the head injury. 

2. The below must be severe enough to cause 
brain contusion and a secondary reparative process. 

3. The location of the impact and the tumor 
should correspond exactly one to the other. 

4. There should be a time interval between 
trauma and the appearance of the tumor of at least 1 
year, a longer latent period increasing the likelihood 
of a causal relationship.  

5. The presence of the tumor must be proved 
histologically. 

6. Trauma should consist of an external force.  
Manuelidis 5 in 1972 added three more criteria: 
1. The traumatized brain must also be proved 

histologically. 
2. Bleeding, scars and edema secondary to the 

presence of the tumor must be clearly differentiated 
from that caused by trauma. 

3. Tumor tissue should be in direct continuity 
with the traumatic scar, not merely in its vicinity or 
separated by a narrow zone of healthy or slightly al-
tered brain tissue. 

The stringent criteria for diagnosing a post-
traumatic glioma proposed by Zulch et al. 3 and Ma-
nuelidis et al. 5 require histopathological confirma-
tion. These criteria were established in the pre-CT 
(computed tomography) era. The recent cases of 
posttraumatic glioma that have been reported show 
CT scans at the time of the trauma demonstrating 
significant injury and the follow-up scans demon-
strating tumor at the same site4. With the routine use 
of CT and magnetic resonance imaging (MRI), some 
of the pathologic criteria can be replaced or supple-
mented by imaging criteria. CT/MRI, which elegantly 
reveal the severity and location of the traumatic brain 
injury and the subsequent formation of a neoplasm at 
the same site, can provide convincing evidence for the 
traumatic causation of a brain tumor. 

Our case fulfill all the criteria defined by Zulch 
and two of the three criteria of Manuelidis because the 
intracerebral hematoma secondary to trauma was not 
histologically verified; it must be emphasized, how-
ever, that CT scan documented the absence of tumor 
at the time of the brain injury. 

We suggest that these conditions for the accep-
tance of a causal relationship between cranial trauma 
and brain tumor study are the following: (1) the pa-
tient had been in good health before suffering the 
head injury, and early brain CT was negative; (2) the 
blow was severe and caused brain contusion or intra-

cranial hematoma with a secondary reparative 
process; (3) the location of the impact and the occur-
rence of the tumor corresponded exactly one to the 
other; and (4) there was a more than one year interval 
between trauma and the appearance of the tumor. 

As regards the pathogenesis of post-traumatic 
glioma, the regenerative and scarring processes sec-
ondary to the trauma may in some rare instances 
stimulate neoplastic proliferation; for these reasons it 
is important that the tumor arises at the site of the old 
scar to demonstrate a relationship between trauma 
and tumor6. If the tumor arises at different site of the 
old lesion, should be coincidence7. The fact that epi-
demiological studies have not shown marked increase 
of the relative risk may reflect the fact that the associ-
ation, if it exists, is not a direct one. The mechanism of 
post-traumatic brain cancer is unclear. Experimental 
data have shown that trauma can act as a cocarcino-
gen in the presence of an initiating carcinogen 2. It was 
hypothesized that cells damaged by the initiating 
carcinogen proliferated as a natural result of the 
trauma, leading to tumor formation. Trauma probably 
acts as a cocarcinogen in the presence of an initiating 
carcinogen, i.e. it may induce the proliferation of “in-
itiated ” cells. 

 
 

  

Figure 1. MRI scan of the head show a large temporal mass 
secondary to the glioblastoma at the site of the previous 
intracerebral hematoma.  

 

4. Conclusion 
An association between head trauma and brain 

tumor risk cannot be ruled out and should therefore 
be studied further. Post-CT/MRI era should have 



Int. J. Med. Sci. 2010, 7 

 
http://www.medsci.org 

250

more convenient conditions to study. Large study 
populations are imperative because of the relatively 
low prevalence of head injuries and the low incidence 
of brain tumors.  

Conflict of Interest 
The authors have declared that no conflict of in-

terest exists. 

References 
1. Anselmi E, Vallisa D, Berte R, et al. Post-traumatic glioma: 

Report of two cases. Tumori. 2006; 92:175-7.  
2. Preston-Martin S, Pogoda JM, Schlehofer B, et al. An interna-

tional case-control study of adult glioma and meningioma: the 
role of head trauma. Int J Epidemiol. 1998; 27:579-586. 

3. Zulch KJ. Brain tumors: Their biology and pathology, 2nd edi-
tion. New York, USA: Springer-Verlag Publisher; 1965: 51-58. 

4. Henry PT, Rajshekhar V: Post-traumatic malignant glioma: case 
report and review of the literature. Br J Neurosurgery. 2000; 
14:64-7. 

5. Manuelidis EH. Glioma in trauma. In: Minckler J, ed. Pathology 
of the Nervous System. New York, USA: McGraw Hill Pub-
lisher; 1972. 

6. Di Trapani G, Carnevale A, Scerrati M, et al. Post traumatic 
malignant glioma. Report of a case. Ital J Neurol Sci. 1996; 
17:283-286. 

7. Hu XW, Zhang YH, Wang JJ, et al. Angiocentric glioma with 
rich blood supply. J Clin Neurosci. 2010; 17(7): 917-8. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


