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Introduction

Cerebral vein and dural sinus thrombosis is less common than
most other types of stroke, being responsible for 1% to 2% of all
strokes in adults.! It has diverse clinical and imaging features, risk
factors, and variable outcomes.? Furthermore, data on natural
history, management and prognosis is limited when compared
with arterial stroke.® Iatrogenic cavernous sinus thrombosis
(CST) is extremely rare with very few cases reported in the
literature.*>

Case report

A 66-year-old male was submitted to embolization of a direct left
carotid-cavernous fistula (CCF) one month after a suicide attempt by
gunshot to the head. No complications were noted during the
procedure, and the patient was discharged with a mild left proptosis.

He was admitted for follow-up cerebral angiography nine
months later. The angiography showed incomplete closure of the
CCF and normal patency of the ipsilateral cavernous sinus
(Fig. 1A). Apart from two episodes of vomiting of unknown
etiology a few hours before and after the angiography, no other
complications occurred. The vomiting ceased with antiemetic
medication (ondansetron 4 mg) and caused no electrolyte or other
analytic disturbances, even though it let to the need of fluid
therapy for 24hours while restarting oral feeding. On the
following day, worsening of the proptosis was noted and was
accompanied by pain, hyperaemia and raised intraocular
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pressure (Fig. 1B). There was no bruit over the left orbit.
Ophthalmological evaluation demonstrated marked visual acuity
loss associated with left mono-ocular hypertension of up to 54
mmHg. Although no carotid bruit was present and no further
intervention was made to the residual CCF, suspicion of re-
opening of the direct CCF was raised. Alternative diagnosis such
as an increased flow rate of the fistula or mispositioning of the
coils were also considered. Cerebral angiography performed
afterwards (Fig. 1C) excluded these differentials and showed the
presence of a complete ipsilateral CST.

A decision to start anticoagulation was made and enoxaparin
was started on the same day (1mg/kg twice a day). Clinical
improvement was evident within the first 48 hours. The patient’s
symptoms kept improving, allowing for hospital discharge eleven
days after admission, with normal intraocular pressure and only
mild proptosis and chemosis (Fig. 1D).

On the follow up, almost 2 years after the CST, the patient
presented with progressive left sided pleuritic chest pain which led
to the diagnosis of a malignant pleural mesothelioma.

Discussion

CST represents an unusual but damaging disease, with a myriad
of clinical presentations, and can be associated with significant
long-term patient morbidity and/or mortality. The prompt
recognition and management of this problem is critical.
Nevertheless it might be a challenging diagnostic process.

CST after cerebral angiography is a particularly uncommon
phenomenon. Although the underlying pathophysiology is not
fully understood, there is some evidence that angiographic
contrast media may exacerbate the process of leukocyte adhesion
in the presence of venous stasis and tissue damage.* In our
patient, in addition to the contrast-induced hyperviscosity, the
presence of vomit and subsequent fastening induced dehydra-
tion* and the presence of a thrombogenic coil mass packing the
left cavernous sinus may have further aggravated the prothrom-
botic status leading to in-situ thrombosis® in an anatomically
disrupted cavernous sinus. Although a malignant pleural
mesothelioma was diagnosed almost 2 years afterwards,
probably related to professional asbestos exposure (contractor),
it is not likely that this may have contributed to the
prothrombotic status since there was no clinical nor imagio-
logical evidence of this malignancy at the time of the CST.
Besides, the association of mesothelioma and venous thrombosis
is not commonly described in literature and the cases described
are usually associated with direct compression of the veins by the
tumor tissue’ which was not the case. In conclusion, CST may be
a very rare and potentially serious complication of catheter
angiography warranting prompt diagnosis and treatment.
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Figure 1. (A) Cerebral digital subtraction angiography, late venous phase, showing patency of the left cavernous sinus 9 mo after partial embolization of a left
carotid cavernous fistula (blue arrow) with retrograde flow to the inferior petrosal sinus and residually to the ophthalmic veins (red arrow). (B) 24 h after the procedure,
the patient presented with progressive proptosis, hyperemia and raised intraocular pressure. (C) Cerebral digital subtraction angiography, late venous phase, 24 h
after the beginning of symptoms, indicating periocular venous stasis (red arrow) and thrombosis of the left cavernous sinus (blue arrow), and confirming the correct
positioning of the coil mass (green arrow), as shown in the first figure. (D) Clinical improvement 8 d after anticoagulation.

Disclosure

The manuscript, as submitted or its essence in another version, is
not under consideration for publication elsewhere, and will not
be published elsewhere while under consideration by this journal.
However, the work was partially presented in the form of oral
communication in a local stroke course in Portugal (June 2017),
previously to the diagnosis of pleural mesothelioma. The authors
have no commercial associations or sources of support that might
pose a conflict of interest. All authors have made substantive
contributions to the study, and all authors endorse the data and
conclusions. A written informed consent was obtained from the
patient before submitting the manuscript.

Conflicts of interest

The authors declare no conflicts of interest.

References

[1] Di Caprera E, De Corato L, Giuricin V, et al. Cerebral venous thrombosis
presenting like a subdural hemorrhage at magnetic resonance imaging: An
Italian case report. Eur J Radiol Open. 2018;5:31-34.

[2] Duman T, Uluduz D, Midi 1, et al. A multicenter study of 1144 patients
with cerebral venous thrombosis: the VENOST study. ] Stroke
Cerebrovasc Dis. 2017;26:1848-1857.

[3] Wasay M, Bakshi R, Bobustuc G, et al. Cerebral venous thrombosis:
analysis of a multicenter cohort from the United States. ] Stroke
Cerebrovasc Dis. 2008;17:49-54.

[4] Seeger JF, Gabrielsen TO, Gianotta SL, et al. Carotid-cavernous sinus
fistulas and venous thrombosis AJNR. Am ] Neuroradiol. 1980;1:
141-148.

[5] Hansen PE, Stenbjerg S. Possible increased tendency to thrombosis
after cerebral angiography. Acta Neurol Scand. 1979;59:148-153.

[6] Guenther G, Arauz A. Cerebral venous thrombosis: a diagnostic and
treatment update. Neurologia. 2011;26:488-498.

[7] Ames PR, Aye WW. Pleural mesothelioma and venous thrombosis: the
eosinophilia link. Thromb J. 2008;6:1-3.



	Cavernous sinus thrombosis after follow-up cerebral angiography
	Introduction
	Case report
	Discussion
	Disclosure
	Conflicts of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /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 true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /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 (Use these settings to create Adobe PDF documents for Quad Graphics' Midland MI Facility.)
  >>
  /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 true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


