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Rare case of dural arteriovenous fistula presenting by spontaneous
acute subdural hematoma — A case report and review of literature
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Abstract

Introduction. Dural arteriovenous fistulas represent patho-
logical acquired bonds between the meningeal blood vessels
(arteries) and drainage veins associated to them. These fistu-
las can vary in clinical presentations, from being asympto-
matic to causing serious neurological deficits, depending
mostly on the localization and size. Only one fourth of dur-
al fistulas present themselves with intracranial bleeding. This
hemorrhage is most frequently localized in subarachnoid
space, occasionally intracerebrally, and seldom beneath the
dura mater, /e subdurally. Case report. We presented a rare
case of a patient with spontaneous acute subdural hema-
toma. After the initial treatment and consequent imaging
methods, a diagnosis of a dural arteriovenous fistula was es-
tablished. After the craniotomy for hematoma evacuation,
the patient underwent an uneventful endovascular treat-
ment. Despite the rarity of non-traumatic acute subdural
hematoma caused by dural arteriovenous fistula, one should
not overlook the possible pathogenesis and etiology in pa-
tients with spontaneous acute subdural hematoma. Even
with the absence of the symptoms and signs of subdural
bleeding, dural arteriovenous fistula, as a cause of it, should
not be immediately ruled out. Conclusion. Despite the rar-
ity of non-traumatic acute subdural hematoma being caused
by dural arteriovenous fistulas, one should not immediately
overlook the possible pathogenesis and etiology. Cautious
approach is needed when treating such diseases even in the
absence of typical symptoms.
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Apstrakt

Uvod. Duralne arteriovenske fistule predstavljaju patologiju
koju odlikuju veze izmedu meningealnih krvnih sudova i
njima pripadajuc¢ih drenaznih vena. Klinicka prezentacija
ovih fistula je razlicita i najviSe zavisi od lokalizacije i
velicine istth. Mogu biti asimptomatske, a mogu se ispolja-
vati kao ozbiljni neuroloski deficit. Samo jedna cetvrtina
ovih malformacija se prezentuje kao intrakranijalno krvare-
nje, najcesce lokalizovano subarahnoidalno, potom intrace-
rebralno, a retko ispod tvrde mozdane opne, tj. subduralno.
Prikaz bolesnika. U radu je prikazan bolesnik sa sponta-
nim akutnim subduralnim hematomom. Nakon inicijalnog
tretmana i posledi¢nih dijagnostickih metoda, utvrdeno je
postojanje duralne arteriovenske fistule. Nakon kraniotomi-
je 1 evakuacije hematoma bolesnik je podvrgnut endovasku-
larnom tretmanu bez posledica. Uprkos retkoj pojavi netra-
umatskog akutnog subduralnog hematoma uzrokovanog
duralnom arteriovenskom fistulom, ne bi trebalo prevideti
moguéu patogenezu i etiologiju ove bolesti. Cak i prilikom
izostanka tipicnih simptoma subduralnog krvarenja, ne treba
iskljuciti moguénost nastanka istog zbog postojanja duralne
arteriovenske fistule. Zaklju€ak. Iako je pojava netraumat-
skog akutnog subduralnog hematoma uzrokovanog dural-
nom arteriovenskom fistulom retka, potencijalna patogene-
za i etiologija se ne sme odmah iskljuciti. Oprezan pristup je
nuzan tokom lecenja ove vrste bolesti, cak i kod izostanka
tipicnih simptoma.
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Introduction

Dural arteriovenous fistulas (DAVF) are usually de-
fined as pathologically acquired bonds between the menin-
geal blood vessels (arteries) and drainage veins associated to
them '. Depending mostly on the localization and size, these
fistulas can vary in clinical presentation, from being asymp-
tomatic to causing serious neurological deficits *. In 24% of
the cases they present themselves with intracranial hemor-
rhage, most often as subarachnoid or intracerebral hemor-
rhage ' . An acute subdural hematoma (aSDH) caused by a
DAVF occurs rarely . There have been only a few reports
of aSDH caused by DAVF in the literature >*.

Case report

) ) Fig. 2 — Computed tomography angiography

A 66-year-old previously healthy female presented with (CTA) presenting early opacification located
alteration of consciousness which followed the previous loss parietooccipitally on the left side.

of it. Initially the patient was unconscious, and upon awaken-
ing displayed symptoms of confusion and drowsiness. She
was brought to our emergency clinic for neurological care.
On the admission, the patient was confused, opening eyes to
voice, obeying commands, Glasgow Coma Score (GCS) was
13. She had no signs of motor or cranial nerve deficits, and
her pupils were isochoric and photo-reactive, while the men-
ingeal signs were absent. Initial computed tomography (CT)
head scan showed an aSDH on the left convexity of cranium
with mass effect (Figure 1). With no confirmed traumatic
brain injury (TBI), CT angiography (CTA) was performed
showing early opacification located parietooccipitally on the
left side (Figure 2). Patient underwent trauma flap craniot-
omy, and the aSDH was evacuated. During the postoperative
hospitalization patient’s GCS score was 15 with no neuro-
logical deficits, while the postoperative CT scan showed ade-
quate aSDH evacuation (Figure 3).

Fig. 3 — Post-operative computed tomography (CT)
scan showing adequate hematoma evacuation.

Fig. 4 — Digital subtraction angiography (DSA)

Fig. 1 — Computed tomography (CT) axial head showing opacification of the left external carotid
scan depicting a hyperdense lesion of acute subdural artery as well as of the right occipital artery draining
hematoma (aSDH) on the left convexity of cranium via drainage veins into sagittal, transversal and
with mass effect. straight sinus.
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Digital subtraction angiography (DSA) performed post-
operatively (Figure 4) demonstrated opacification of the left
external carotid artery as well as opacification of the right
occipital artery draining, via bulging drainage veins into sag-
ittal, transversal and straight sinus, thus confirming an intrac-
ranial DAVF (Figure 1). After the initial hematoma evacua-
tion and postoperative follow-up, endovascular treatment,
embolization of the DAVF with Onyx, was the method of
choice for the patient. The patient was uneventful since the
discharge period.

Discussion

Dural arteriovenous fistulas make around 10-15% of all
neurosurgical arteriovenous lesions '. Most often they are fed
by external carotid artery or, less frequently, by the internal
carotid and vertebral arteries (meningeal arteries), while be-
ing drained through dural or leptomeningeal veins "*. The
clinical course of DAVF varies. Depending mostly on the lo-
calization and size, presentation can range from being as-
ymptomatic or mildly symptomatic (eg. headache, tinnitus)
to causing serious progressive neurological deficits "°.

Only 24% of dural fistulas present themselves with in-
tracranial bleeding, and that hemorrhage is most commonly

localized in subarachnoid space, occasionally intracerebrally,
and very rarely beneath the dura mater, ie subdurally " °.
Therefore, a case of a non-traumatic acute SDH caused by a
DAVF can be considered a very rare pathology "**”. Cur-
rent literature explains the occurrence of aSDH by the rup-
ture of the bulged draining vein which was being overflown
with blood from the feeding meningeal artery "*°. At the
moment of writing this paper, endovascular treatment with
Onyx is considered to be the first line of strategy whereas the
operative treatment should be performed only if consecutive
endovascular interventions fail '.

Leptomeningeal retrograde venous drainage present in
CTA imaging increases the risk of intracranial bleeding from
DAVF, and this is why the venous part of the fistulas are of
greatest importance for the occurrence of hemorrhage "> °.

Conclusion

Despite the rarity of non-traumatic aSDH caused by
DAVF, one should not immediately overlook the possible
pathogenesis and etiology in patients with spontaneous
aSDH. Even with the absence of the symptoms and signs that
subdural bleeding is caused by DAVF, it should not be im-
mediately ruled out.

REFERENCES

1. Rivera-Lara L, Gailloud P, Nyquist P. Diploic arteriovenous fis-
tulas—classification and endovascular management. Acta Neu-
rochir (Wien) 2015; 157(9): 1485-8.

2. De Aguiar GB, Veiga JCE, De Almeida Silva JM, Conti ML.
Spontaneous acute subdural hematoma: A rare presentation of
a dural intracranial fistula. J Clin Neurosci 2016; 25: 159-60.

3. Fischbein NJ], Wijman CA. Nontraumatic intracranial hemor-
rhage. Neuroimaging Clin N Am 2010; 20(4): 469-92.

4. Ogawa K, Oishi M, Mizutani T, Maejima S, Mori T. Dural artetio-
venous fistula on the convexity presenting with pure acute
subdural hematoma. Acta Neurol Belg 2010; 110(2): 190-2.

5. Tanei T, Fukni K, Wakabayashi K, Mitsui Y, Inone N, Watanabe
M. Dural arteriovenous fistula in the anterior cranial fossa -
Four case reports. Neurol Med Chir 2008; 48(12): 560-3.

Golubovi¢ |, et al. Vojnosanit Pregl 2020; 77(2): 237-239.

6. Mainri F, laconetta G, Sardo L, Briganti F. Dural arteriovenous
malformation associated with recurrent subdural haematoma
and intracranial hypertension. Br J Neurosurg 2001; 15(3):
273—6.

7. Kobyama S, Ishibara S, Yamane F, Kanazawa R, Ishibara H. Dural
arteriovenous fistula presenting as an acute subdural hemor-
rhage that subsequently progressed to a chronic subdural hem-
orrhage: Case report. Minim Invasive Neurosurg 2009; 52(1):
36-8.

Received on May 22, 2016.
Revised on August 19, 2019.
Accepted October 10, 2019.
Online First October, 2019.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'GoranCMYK2400'] Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [413.858 583.937]
>> setpagedevice


