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OLGU SUNUMU / CASE REPORT
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ABSTRACT
Carotid cavernous fi stulas are abnormal vascular shunts between 
the carotid artery system and the cavernous sinus, which may re-
sult in life threatening conditions. Carotid cavernous fi stulas are 
usually classifi ed as direct or indirect. The etiologies of direct ca-
rotid cavernous fi stulas are frequently trauma, ruptured cavernous 
carotid artery aneurysm, arterial dissection or iatrogenic causes. 
Endovascular treatment techniques are the fi rst choice for treat-
ment. Embolization of a direct carotid cavernous fi stula by trans-
arterial balloon detachment is a well-known treatment procedure. 
Herein, we present a case of carotid cavernous fi stula and dis-
cuss its etiology, diagnosis, potential complications and treatment 
choices in the light of the current literature.
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ÖZET
Karotiko-kavernöz fistüller, karotis arter sistemi ile kavernöz sinüs 
arasındaki hayatı tehdit edebilecek anormal vasküler șantlardır. 
Genellikle direkt ve indirekt olarak sınıflandırılırlar. Etyolojilerinde 
sıklıkla travma, rüptüre karotid arter anevrizması, karotid arter di-
seksiyonu yer almakta veya iyatrojenik olabilmektedir. Endovasküler 
teknikler ilk seçenek tedavi metodlarıdır. Transarteriyel ayrılabilir 
balon yerleștirilmesi iyi bilinen bir tedavi yöntemidir. Burada, bir 
karotikokavernöz fistül olgusu sunuyor ve güncel literatür eșliğinde 
karotiko kavernöz fistülün etiyoloji, tanı, potansiyel komplikasyon-
ları ve tedavi seçeneklerini tartıșıyoruz. 

Anahtar kelimeler: abdusens siniri; karotid kavernöz sinüs fistülü; 
endovasküler ișlemler; paraliz

Introduction

Acquired arterio-venous fi stulas (AVFs) are mostly 
caused by trauma, spontaneously or aft er surgery, and 
these lesions can involve all body areas. A carotid cav-
ernous fi stula (CCF) is an aberrant shunt between 
the cavernous sinus and the internal carotid artery or 
branches of the external carotid artery1. Th e CCF re-
sults in an increase in pressure inside the cavernous si-
nus. Signs and symptoms of a CCF include pulsatile 
orbital swelling, systolic murmur, palpable thrill, con-
junctival injection, proptosis, decreased visual acuity, 
elevated intraocular pressure, and cranial nerve pal-
sies1–3. Endovascular techniques are the most preferred 
treatment modalities to prevent the complications of 
CCF4. Herein, we describe a case of temporary abdu-
cens paralysis due to CCF, which was treated with en-
dovascular balloon angioplasty.

Case Report

A 60 year old woman applied to our clinic with com-
plaints of pain, epiphora, swelling, redness, diplopia 
and enlargement of the left  eye which developed in 
one month. She had a history of blunt head trauma in 
a traffi  c accident 2 months ago.

A complete ophthalmic examination revealed the best 
corrected visual acuity as 20/20 in the right eye and 
4/20 in the left  eye. While the anterior segment and 
fundus examinations were unremarkable in the right 
eye, slit lamp examination revealed eyelid edema with 
conjunctival hyperemia, chemosis, and proptosis with 
a dilated fi xed pupil in the left  eye (Figure 1a). Th e 
direct and indirect pupillary refl exes to light were 
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positive in the right eye while in the left  eye pupilla was 
fi x dilated and did not react with light and there was 
no indirect light refl ex. Extra-ocular movements were 
limited in all directions in the left  eye indicating the 
III, IV and VI nerve palsies while the right extra-oc-
ular movements were normal. Fundus examination of 
the left  eye showed obvious venous dilatation and in-
creased tortuosity, arterial narrowing and fl ame shaped 
hemorrhages (Figure 1b).

Intraocular pressure was 16 mmHg in the right eye and 
28 mmHg in the left  eye. Gonioscopy revealed an open 

angle in both eyes. An ophthalmic bruit was heard in 
her left  eye. Topical antiglaucomatous medication, in-
cluding dorzolamide combined with timolol maleate 
was administered to the left  eye.

Aft er consultation of the patient to the neurosurgery 
department, neurology department and radiology 
department, magnetic resonance angiography imag-
ing was performed and revealed a high fl ow carotid 
cavernous fi stula. Cerebral digital subtraction angi-
ography revealed a high fl ow carotid cavernous fi stula 
with early venous fi lling in the arterial phase (Figure 2). 

(a) (b)

Figure 1. a, b. Conjunctival chemosis, hyperemia, chemosis, proptosis and fixed dilated papilla on the left side (a). Venous dilatation and increased tortuosity, arterial 
narrowing and flame shaped hemorrhages (b).

Figure 2. a, b. Cerebral angiography showing a left-sided high flow carotid cavernous fistula that drained into the cavernous sinus (CS) (arrow) in the early 
arterial phase (a). Internal carotid artery (arrow) and ICA (b). Retrograde filling of the superior ophthalmic vein and cavernous sinus (arrows), CS and SOV. 
SOV, Superior Ophthalmic Vein; CS, Cavernous Sinus; ICA, Internal Carotid Artery.

(a) (b)
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Endovascular balloon angioplasty was performed and 
two detachable balloons were placed in the fi stula and 
the fi stula was obliterated successfully (Figure 3).

Following the balloon angioplasty all signs and symp-
toms resolved in 10 days except the anisocoria, diplo-
pia and restriction of abduction of the left  eye (Figure 
4). However, restriction of abduction of the left  eye 
regressed over 4 months. At the 15th month follow-up 
visit, the only remaining pathologic fi nding was mild 
mydriasis in the left  eye with totally normal pupil reac-
tions (Figure 5).

Discussion

Carotid-cavernous fi stulas are the most common type 
of arteriovenous malformation located above the neck 

in the body, and they are divided into two groups: di-
rect/high fl ow and indirect/low fl ow. Usually direct 
CCFs’ clinical fi ndings are dramatically prominent, 
including pulsating exophthalmos, retro-orbital bruit, 
chemosis, decreased visual acuity, ophthalmoplegia, 
subarachnoid hemorrhage, and proptosis, while in-
direct CCFs have mild and fewer symptoms such as 
proptosis, chemosis, arterialized conjunctival veins, 
retro-orbital pain, elevated IOP and diminished visual 
acuity1–3.

Carotid cavernous fi stulas’ classifi cation systems, com-
plications and treatment modalities have been well 
described in the literature5–7. Retrograde cortical ve-
nous drainage is defi ned as an important risk factor, 
which is a sign for elevated intracranial venous pressure 

Figure 3. a, b. Two detachable balloons were placed in the fistula (a). The high flow carotid cavernous fistula was occluded with detachable balloons without residual 
arteriole venous shunting (b). 

Figure 4. All signs and symptoms resolved in 10 days, except anisocoria, diplopia and limitation of abduction of the left eye.

(a)

(a)

(b)

(b)
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Over-packing of the cavernous sinus is one possible 
reason for transient cranial nerve symptoms; other 
possible causes are progressive thrombosis of the cav-
ernous sinus and direct injury of the nerve by coil or 
microwire/microcatheter14,15. Th e abducens nerve is 
particularly vulnerable to injury from vascular en-
gorgement and trauma due to its proximity to the 
internal carotid artery and unsecured course through 
the cavernous sinus. In our case, it is unclear whether 
the cause of abducens paralysis was the caroticocav-
ernous fi stula or the balloon angioplasty treatment. 
Although the reason for the palsy is unclear, the ab-
ducens nerve paralysis was temporary, and the patient 
was treated successfully with endovascular balloon 
angioplasty.
Compressive lesions such as intracranial aneurysm, 
space occupying lesions and carotid cavernous fi stu-
las may cause 3rd nevre palsy with pupil involvement, 
with a reduced pupillary light refl ex and reduced ac-
commodation, as a result of the superfi cial location of 
the autonomic nerve fi bers. In our case, the ophthalo-
moplegia resolved much earlier than the anisocoira. 
Anisocoria persisted while pupil reactions were within 
normal limits at the 15th month follow-up visit.
Park et al., in their studies on clinical evaluation and nat-
ural history of acquired 3rd, 4th and 6th nerve palsies, 
reported that 67.6% of patients showed total recovery 
in all total nerve palsy cases16. In the same study they 
noted that only one out of 13 patients showed complete 
recovery from pupil involvement in 3rd nerve palsy 
which was due to Tolosa-Hunt syndrome16. Zhang et 
al., in their study, used some recovery criteria that accept 
either partial or completely normal pupillary reactions 
as complete recovery17. According to their criteria, our 
case showed complete recovery with mild mydriasis and 
completely normal pupillary reactions.

predisposing to cerebral infarction and hemorrhage. 
Meyers et al. reported that if patients with cortical ve-
nous drainage are untreated, the risk of intracerebral 
hemorrhage ranges from 30% to 40% and may be fatal8.

Th e main aim of CCF treatment is to obliterate the 
fi stula while avoiding the complications with preserv-
ing the normal fl ow of blood through the internal ca-
rotid artery. Previously, surgical ligation of the fi stula, 
conservative management and endovascular treatment 
techniques were reported in the literature5. Currently, 
trans-arterial or trans-venous embolization is the fi rst 
treatment choice of most CCFs.

Reported complications of endovascular treatment 
include cerebral infarction, decreased visual acuity, 
diabetes insipidus, retroperitoneal hematoma, femo-
ral vein thrombosis and ophthalmoplegia in 2–5% of 
patients8,9. Previously in the literature there have been 
some CCF case reports with cranial nerve palsies10,11.

In their study including 48 patients with direct CCFs 
who were treated with transarterial balloon detach-
ment technique, Tsai et al. reported fi ve patients with 
oculomotor nerve palsy, four of them with abducens 
nerve palsy and one with simultaneous third and 
sixth cranial nerve palsy11. Th ey also documented that 
Guglielmi detachable coils had a lower risk of proce-
dure-related oculomotor nerve defi cit in the treatment 
of direct CCFs11.

Luo et al. reported that 16.7% of patients who under-
went embolization of the CCF with n-butyl cyanoac-
rylate experienced temporary cranial nerve palsies that 
resolved completely in each case within 6 months12. Kim 
et al., in their studies on transvenous embolizations of 
cavernous dural arteriovenous fi stulas, reported six cases 
(10.7%) who developed cranial nerve signs aft er trans-
venous embolization, including sixth nerve palsy13.

Figure 5. Limitation of the abduction of the left eye regressed spontaneously in 4 months; only mid dilation of the left pupil persisted.

(a) (b)
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It is possible to diagnose CCF earlier in cases where the 
onset of ophthalmological signs and symptoms are ear-
lier. It should be taken into consideration that, recov-
ery of cranial nerve palsies may take longer duration, 
although most of the symptoms and signs disappear 
quickly aft er endovascular treatment. In conclusion, 
the relatively rare entity may be managed with a multi 
discipline approach and by using the modern diagnos-
tic and therapeutic modalities.

References

 1.  Mateos E, Arruabarrena C, Veiga C, et al. Massive exophthalmos 
aft er traumatic carotid-cavernous fi stula embolization. Orbit 
2007;26:121–4.

 2.  Fang C. Endovascular treatment of a high-fl ow direct traumatic 
carotid cavernous fi stula with a two year follow-up. Interv 
Neuroradiol 2008;14:297–301.

 3.  Phadke RV, Kumar S, Sawlani V, et al. Traumatic carotid 
cavernous fi stula: anatomical variations and their treatment by 
detachable balloons. Australas Radiol 1998;42:1–5.

 4.  Phatouros CC, Meyers PM, Dowd CF, et al. Carotid artery 
cavernous fi stulas. Neurosurg Clin N Am 2000;11:67–84.

 5.  Yenice O, Öğüt MS. Göz bulguları ile başvuran karotiko kavernöz 
fi stüller. Turkiye Klinikleri J Ophthalmol 2006;15:110–4.

 6.  Wang W, Li YD, Li MH, Tan HQ, et al. Endovascular treatment 
of post-traumatic direct carotid-cavernous fi stulas: A single-
center experience. J Clin Neurosci 2011;18:24–8.

 7.  Oral Y, Eraslan Özdil Ş, Buyru Özkurt Y, et al. Spontan karotiko-
kavernöz sinus fi stülü olgusuna yaklaşım. Turk J Ophthalmol 
2008;38:528–32.

 8.  Meyers PM, Halbach VV, Dowd CF, et al. Dural carotid 
cavernous fi stula: defi nitive endovascular management and 
long-term follow-up. Am J Ophthalmol 2002;134:85–92.



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 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 1200
  /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 1200
  /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 false
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /TRK ()
    /TUR ()
  >>
  /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


