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Abstract 

Ruptured vertebral artery dissecting aneurysm is more prone to re-bleeding and thus needs immediate 
surgical management. We present a case of 47 years old male with ruptured vertebral artery dissecting 
aneurysm which was immediately treated by endovascular surgery. Coil occlusion of the vertebral 
artery at the aneurysm site was performed. As emergency open surgery is often not possible, this case 
shows that endovascular surgery is an effective and helpful alternative. 
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INTRODUCTION

Though vertebral artery dissecting aneurysm 
has been increasingly diagnosed recently due to 
advanced neuroimaging techniques, it is still one 
of the mysterious causes of death in developing 
countries. Ruptured dissecting aneurysms tend 
to have higher risk of re-rupture than saccular 
aneurysms resulting in higher morbidity and 
mortality. Therefore novel surgical treatment is 
necessary to prevent it from re-rupture.
 The surgical treatment can be carried out by 
either open surgery or endovascular surgery.1 
Endovascular technique is gaining more popularity 
due to its effectiveness and less invasiveness. 
We present a case of vertebral artery dissecting 
aneurysm and discuss the technical aspects of 
endovascular treatment of such aneurysms. The 
main objective of this article is to emphasize the 
role of endovascular surgery which is still not a 
common practice in developing world. 

CASE REPORT

A 47 years old male presented to the Emergency 
Department of Hiroshima University Hospital, 
Japan with sudden loss of consciousness. On 
arrival, his Glasgow coma scale (GCS) was 
about 4/15. Computerized tomogram (CT) 
scan showed subarachnoid hemorrhage (SAH) 

(Figure 1 a), which was of Hunt and Hess grade 
5 and World Federation of Neurological Surgeons 
(WFNS) grade 5. CT angiogram (Figure 1 b) 
showed dilatation and proximal stenosis in left 
vertebral artery. Digital subtraction angiogram 
(DSA) was performed by the neurovascular 
team of the Department of Neurosurgery which 
showed typical pearl and string and double lumen 
sign in left vertebral artery distal to the origin 
of posterior inferior cerebellar artery (PICA) 
suggesting vertebral artery dissecting aneurysm 
(Figure 2 a, b). Endovascular coil occlusion of 
the vertebral artery at the dissecting aneurysm site 
was planned immediately to prevent re-rupture. 
Systemic anticoagulation with argatroban, bolus 
of 5mg intravenous injection and maintenance of 
5mg/hour, was started. A 5 Fr guiding catheter was 
placed in the V2 portion of left vertebral artery 
via femoral artery. Since both vertebral arteries 
were clearly seen in the CT angiogram, balloon 
occlusion test of left vertebral artery was not 
needed. A microcatheter was advanced through the 
guiding catheter into the true lumen of aneurysmal 
dilatation. Coil occlusion of the vertebral artery 
dissecting aneurysm was performed by completely 
occluding aneurysmal dilatation and parent 
artery using six Guglielmi detachable coils. Post-
occlusion angiogram showed complete occlusion 
of aneurysmal dilatation and parent artery and no 
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Figure 1: (a) CT scan showing extensive SAH, (b) CT angiograam showing aneurysmal dilatation (arrow)

Figure 2:  DSA showing dissecting aneurysm in left vertebral artery with pearl and string sign indicated by thick 
arrows; (a) AP view, (b) lateral view

retrograde fi lling from contralateral side (Figure 
3 a, b). Post-operative CT showed no signs of 
cerebellar infarction (Figure 4 a, b) from blockage 
of PICA but mild hydrocephalus.

 Though his general condition gradually 
improved and eventually became fully conscious, 
there was persistent moderate quadriparesis from 
the primary brain injury. 
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Figure 4:  Post-operative CT scan images; a) immediately after coiling showing artifact, b) one month after coiling 
showing no intracranial complications, c) two months after coiling showing mild hydrocephalus

Figure 3:  Post-operative images, arrows indicating mass of coils; a) right vertebral artery angiogram showing no 
retrograde blood fl ow to aneurysm from contralateral side, b) left vertebral artery angiogram showing 
no blood fl ow to aneurysm site but an intact PICA

DISCUSSION

Surgical intervention is mandatory once vertebral 
artery dissecting aneurysm ruptures to prevent 
re-rupture. Proximal parent artery clipping, 
dissection segment trapping, dome clipping, 
circumferential wrapping are examples of open 
surgical techniques. However, critical condition of 
patient due to severe SAH often delays or makes 
the surgery more risky. Endovascular intervention 
is another technique of treating vertebral artery 

dissecting aneurysm.  
 Endovascular treatment for vertebral artery 
dissecting aneurysm was initially by occluding 
the vertebral artery proximal to affected segment 
using detachable balloon or coils. This procedure 
was limited by recurrence of aneurysm formation 
and repeated hemorrhage. Then, the policy of 
endovascular treatment changed from proximal 
occlusion to trapping, in which the site of 
arterial dissection was completely occluded with 
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detachable coils.2-5 This procedure was based on 
the same concept as that of surgical trapping. The 
effi cacy of endovascular treatment for ruptured 
vertebral artery dissecting aneurysm has been 
reported in a number of reports.3-6 Endovascular 
treatment seems to be the best for treating ruptured 
vertebral artery dissecting aneurysm during the 
acute stage of SAH. Furthermore, endovascular 
trapping is the best procedure for prevention of 
re-rupture when the aneurysm location is far from 
the origin of the PICA and the spinal artery. On the 
other hand, endovascular trapping of the dissecting 
aneurysm involving the origin of the PICA and the 
spinal artery has signifi cant morbidity as occlusion 
of these vessels might cause cerebellar and spinal 
infarction. Stent-supported coil embolization is 
recently performed for the dissecting aneurysm 
involving of the PICA or spinal artery.6

 Combination of endovascular surgery and 
open microsurgery as a multimodal approach 
has also been reported.7 Addition of anastomotic 
revascularization surgery has been found to 
be helpful and effective. Stent angioplasty 
with endovascular surgery and subsequent 
circumferential wrapping of aneurysm with Tefl on 
is an example of multimode treatment.8 
 Nevertheless, endovascular intervention 
is not always completely safe and effective. 
Vertebral artery recanalization in an antegrade 
fashion, coil compaction, coil migration, 
distal thromboembolism have been observed.9 
Therefore, complete internal trapping and regular 
angiographic follow up have been emphasized. 
New onset of transient headache following 
unilateral occlusion of vertebral artery has also 
been reported which has been attributed to the 
increase in diameter of contralateral vertebral 
artery due to hemodynamic stress.10 Technical 
difficulties can also lead to intra-operative 
complications. 
 In conclusion, endovascular intervention is 
a well established mode of treatment in critical 
condition. However, it also have limitations and 
drawbacks.  

REFERENCES

 1. Iihara K, Sakai N, Murao K, et al. Dissecting 
aneurysms of the vertebral artery: a management 
strategy. J Neurosurg 2002; 97:259-67.

 2. Naito I, Iwai T, Sasaki T. Management of intracranial 
vertebral artery dissections initially presenting 
without subarachnoid hemorrhage. Neurosurgery 
2002;51: 930-37.

 3. Cohen JE, Gomori JM, Umansky F. Endovascular 
management of spontaneous bilateral symptomatic 
vertebral artery dissections. Am J Neuroradiol 2003; 

24: 2052-56.
 4. Yuki I, Murayama Y, Vinuela F. Endovascular 

management of dissecting vertebrobasilar artery 
aneurysms in patients presenting with acute 
subarachnoid hemorrhage. J Neurosurg 2005; 
103:649-55.

 5. Sugiu K, Tokunaga K, Watanabe K, et al. Emergent 
endovascular treatment of ruptured vertebral artery 
dissecting aneurysms. Neuroradiology 2005; 47:158-
64

 6. Kim TK, Seo SI, Seol HY. Mechanically-induced 
proximal arterial occlusion and stent-within-a-stent 
technique for the treatment of bilateral vertebral 
artery dissecting aneurysms. Br J Radiol 2006; 79: 
e166-70. 

 7. Hamada J, Kai Y, Morioka M, Yano S, Todaka T, 
Ushio Y. Multimodal treatment of ruptured dissecting 
aneurysms of the vertebral artery during the acute 
stage. J Neurosurg 2003; 99:960-6.

 8. Uhl E, Schmid-Elsaesser R, Steiger Hj. Ruptured 
intracranial dissecting aneurysms: management 
considerations with a focus on surgical and 
endovascular techniques to preserve arterial 
continuity. Acta Neurochir 2003;　145:1073-83.

 9. Sawada M, Kaku Y, Yoshimura S, et al. ntegrade 
recanalization of a completely embolized vertebral 
artery after endovascular treatment of a ruptured 
intracranial dissecting aneurysm. Report of two cases. 
J Neurosurg 2005; 102:161-6.

 10. Sakamoto S, Ohba S, Shibukawa M, et al. Transient 
headache related to enlargement of the contralateral 
vertebral artery after vertebral artery occlusion. Surg 
Neurol 2008; 70:463-465. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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
  /CreateJDFFile false
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


