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Abstract

Introduction: Spinal vascular malformations can be classified in arteriovenous malformations, cavernomas, and
capillary telangiectasias. Arteriovenous malformations are the most common spinal vascular anomaly and may be
located intra- and/or perimedullary. According to their nidus type and hemodynamic flow patterns, they can be
differentiated into fistulous, glomerular and juvenile categories. In our case, a hyperintense extradural mass
was misinterpreted as a neurinoma. The histological analysis revealed typical signs of an arteriovenous
malformation.

Case presentation: A 57-year-old Caucasian woman presented with back pain and hypesthesia in digiti two
to four of her left foot. Magnetic resonance imaging showed a long-segment intraspinal extradural soft-tissue
mass in the left L4 - S1 paravertebral region with homogeneous enhancement of contrast medium. Due to
another similar lesion in the lower ankle and additional cutaneous manifestations, the suspected diagnosis
was a systemic disease with neurinomas (e.g. Recklinghausen’s disease). To clear up the origin and type of
this lesion exploratory surgery with a hemilaminectomy of L5 was performed. This showed abnormally arterialized,
dilated, and tortuous vessels. After complete resection, the intra-operative impression of an arteriovenous malformation
was confirmed by a neuropathologist.

Conclusions: Completely extradural intraspinal arteriovenous malformations in the lumbar spine are extremely
rare. In magnetic resonance imaging they are often misinterpreted as a tumor. Arteriovenous malformations
can cause compression and venous congestion, or mask symptoms like a spinal disk herniation.
In cases presenting with these symptoms and magnetic resonance imaging findings, an extradural intraspinal
arteriovenous malformation should be considered as a possible diagnosis. Pre-operative angiography or
magnetic resonance imaging angiography can be used to verify the diagnosis.
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Introduction
Arteriovenous malformations (AVMs) are the most com-
mon spinal vascular anomaly and can be located intra-
and/or perimedullary. According to their nidus type and
hemodynamic flow patterns they can be differentiated
into fistulous, glomerular and juvenile categories [1].
In our case, an extradural mass with contrast enhance-

ment in the lumbar spine was misinterpreted as a neuri-
noma. However, histological examination revealed the
typical characteristics of an AVM.
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Case presentation
A 57-year-old Caucasian woman presented to our hos-
pital with a tumor in her lower ankle. She reported
hypesthesia in digiti two to four of her left foot. She also
presented with temporary back pain.
A magnetic resonance imaging (MRI) scan of her lum-

bar spine revealed a long-segment intraspinal extradural
soft-tissue mass in the left L4 - S1 paravertebral region
with homogeneous contrast enhancement. The mass was
compressing the nerve roots of L4 and L5 and causing
bone destruction of the fifth lumbar vertebra (Figure 1).
It was at this stage that the diagnosis of a neurinoma
was made.
Central Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly credited. The Creative Commons Public
mons.org/publicdomain/zero/1.0/) applies to the data made available in this

mailto:Saravanabavaan.Suntharalingam@uk-essen.de
http://creativecommons.org/licenses/by/2.0
http://creativecommons.org/publicdomain/zero/1.0/


Figure 1 Magnetic resonance imaging findings. The T2-TSE (b) and the T1-TSE (c) sequence reveals an intraspinal, extradural soft-tissue mass
in the left L4 - S1 paravertebral region. It is compressing the nerve roots of L4 and L5. The T1 SPIR (a) sequence with contrast medium shows the
homogenous enhancement of this lesion.
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An MRI of her left foot revealed a space-occupying le-
sion at the lower ankle with homogeneous enhancement
of contrast medium similar to that of the spinal lesion.
The second lesion was also suspected to be a neurinoma.
In addition, there was also a cutaneous lesion which could
have been a neurofibroma (Figure 2). Overall, a systemic
disease like neurofibromatosis (Recklinghausen’s disease)
was considered as a diagnosis.
To confirm the origin and type of the intraspinal le-

sion, exploratory surgery was performed over a left-sided
hemilaminectomy of L5 and a partial hemilaminectomy
of L4 and S1, followed by preparation towards the dura.
The location of the lesion was completely extradural
along the nerve roots L5 and S1. Abnormal arterialized,
dilated, and tortuous vessels suggestive of an AVM were
found (Figures 3 and 4). A hemostasis procedure and
subsequent removal of the lesion followed, using bipolar
coagulation. A further decompression of the nerve roots
L5 and S1 was then performed.
The intra-operative impression of an AVM was con-

firmed by a neuropathologist. A microscopic examin-
ation revealed a conglomerate of irregularly spaced blood
vessels of variable size, composed of blood vessels with ar-
terial, venous, and intermediate differentiation with an un-
even thickness (Figure 5).
Figure 2 Cutaneous lesion which could have been a neurofibroma.
No neurological deficit occurred after the operation.
She had an uneventful recovery and was discharged
seven days later. During the clinical follow-up three
months post-surgery, the pain in her lower back had
subsided, but the hypesthesia in digiti two to four of her
left foot had remained. An MRI scan showed a regular
recovery with no signs of a residuum.

Discussion
Spinal AVMs are often located intra- and/or perimedulla-
rily. Roughly 25% of all spinal vascular shunts are per-
formed on AVMs. The different types usually become
symptomatic in early adulthood. Medullary damage can be
caused by venous congestion and hemorrhage. The space-
occupying effect is rarely the reason for the symptoms [1].
Only a few cases of lumbar intraspinal extradural

AVMs have been published [2,3]. The previous imaging
in these cases demonstrated no evidence of an AVM. In
the case report of Marshman et al. [2] only prominent
epidural veins were noted. Han et al. [3] reported that
the image findings led to a working diagnosis of a plexi-
form neurofibroma. In both cases the suspected diagno-
sis had to be revised. In contrast to our case the lesions
were not initially removed and aspinal angiography was
later performed which revealed extradural AVMs.



Figure 5 A photomicrograph of the arteriovenous malformation,
composed of variably sized blood vessels with variable
wall thickness and some intervening fibrofatty tissue.
The arterial differentiation of some blood vessels is highlighted
by the presence of a lamina elastica interna, stained black
in the Elastica-van-Gieson stain (arrow heads). Original
magnification × 100.

Figure 3 Intraoperative finding. Abnormal arterialized, dilated,
and tortuous vessels were found while the hemilaminectomy was
being performed.
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The typical appearance of spinal cord AVMs in an
MRI scan is as a conglomerate of dilated vessels that are
demonstrated on T2-weighted sequences as flow voids, in
T1-weighted sequences (depending on their flow velocity
and direction) they present mixed hyper/hypointense
tubular structures. Often these lesions have dense contrast
enhancement. They can cause damage by acute intrame-
dullary or subarachnoidal hemorrhage [4]. If intrapar-
enchymal hemorrhages are present, depending on the
time elapsed between bleeding and imaging, the image
may become even more complicated due to varying signal
intensities [1].
In our case this contrast-enhancing lesion has been

misinterpreted as a neurinoma, as its signal characteris-
tics and affinity to contrast medium appeared similar
to neurinomas [5]. Additionally there were hints of a
Figure 4 Intraoperative finding. Abnormal arterialized, dilated,
and tortuous vessels were found while the hemilaminectomy
was being performed.
systemic disease with neurinomas (e.g. Recklinghausen’s
disease).
After analysis of all the sequences, other differential

diagnoses (for example a solitary lymphoma or a me-
tastasis) were possible because of a similar appear-
ance in the MRI scan, but an AVM was not considered
at all.
Despite the unexpected intra-operative finding, this

lesion could be completely removed by the neurosur-
geon without foreseeable complications. In cases such
as these, the German Society of Neurosurgery recom-
mends in its guidelines a pre-operative angiography. This
is necessary to define the anatomy of the involved vessels
and to evaluate the hemodynamics. This in turn, makes it
possible to classify the AVM exactly, to decrease the op-
erative risk, and to improve the post-operative out-
come. According to these guidelines, a non-invasive
magnetic resonance angiography can also be used to
detect a spinal AVM.

Conclusions
A completely extradural intraspinal AVM in the lumbar
spine is extremely rare. In MRI scans they are often mis-
interpreted as a tumor. They can cause compression and
venous congestion, and cause the same symptoms as a
spinal disk herniation.
In cases presenting with these symptoms and MRI

findings, an extradural intraspinal AVM should be con-
sidered as a possible diagnosis. A pre-operative angiog-
raphy or magnetic resonance angiography can be used
to verify the diagnosis.
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Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.

Abbreviations
AVM: arteriovenous malformation; MRI: magnetic resonance imaging;
SPIR: Spectral Presaturation with Inversion Recovery; TSE: Turbo Spin Echo.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SS was a major contributor in writing the manuscript. SS, AR and MF
analyzed the images. US performed the neurosurgical procedure. OG was
part of the neurosurgical team and was also a major contributor in writing
the manuscript. JN performed the pathological examination. All authors read
and approved the final manuscript.

Author details
1Department of Radiology and Neuroradiology, University Hospital Essen,
Hufelandstr. 55, 45122 Essen, Germany. 2Department of Neurosurgery,
University Hospital Essen, Hufelandstr. 55, 45122 Essen, Germany.
3Department of Neuropathology, University Hospital Essen, Hufelandstr. 55,
45122 Essen, Germany.

Received: 20 October 2013 Accepted: 19 March 2014
Published: 23 June 2014

References
1. Krings T, Gilsbach JM, Mull M, Thron A: Spinal vascular malformations.

Eur Radiol 2005, 15:267–278.
2. Marshman LA, David KM, Chawda SJ: Lumbar extradural arteriovenous

malformation: case report and literature review. Spine J 2007, 7:374–379.
3. Han SS, Love MB, Simeone FA: Diagnosis and treatment of a lumbar

extradural arteriovenous malformation. AJNR Am J Neuroradiol 1987,
8:1129–1130.

4. Heldner MR, Arnold M, Nedeltchev K, Gralla J, Beck J, Fischer U: Vascular
diseases of the spinal cord: a review. Curr Treat Options Neurol 2012,
14:509–520.

5. Forsting M, Jansen O: MRT des Zentralnervensystems. Stuttgart: Thieme; 2006.

doi:10.1186/1752-1947-8-216
Cite this article as: Suntharalingam et al.: Completely extradural
intraspinal arteriovenous malformation in the lumbar spine: a case
report. Journal of Medical Case Reports 2014 8:216.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 ()
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


