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Figure 1: (A) Axial image from the maximum intensity projection of the CT angiogram
demonstrates the left internal carotid artery supplying both anterior cerebral arteries via
a large Al segment (white arrow) with absence of the right Al segment (black
arrowhead). (B) Axial image from the diffusion-weighted sequence MRI demonstrates
bilateral caudate and putamen infarcts.

A 62-year-old male presented to hospital with acute aphasia. His
past medical history was significant for a previous left middle
cerebral artery stroke, from which he fully recovered, hypertension,
dyslipidemia, coronary artery disease, one episode of atrial fibrilla-
tion postoperatively, and thalidomide exposure in utero. Although
initially he was thought to be aphasic, on further examination, he
demonstrated significant abulia. His level of consciousness was
normal, and neurological examination was otherwise unremarkable.
A CT angiogram of the head and neck was performed. The patient
was not a candidate for acute therapy, as he had established stroke on
imaging, and the time of onset was unclear.

The CT angiogram demonstrated a left internal carotid artery
(ICA) supplying both anterior cerebral arteries (ACAs) with absence
of the right Al segment (Figure 1A). The MRI demonstrated
symmetric bilateral caudate and putamen infarctions (Figure 1B).

During his admission, he went into rapid atrial fibrillation, and the
etiology of his stroke was felt to be cardioembolic. Clinically, he
remained apathetic and did not show concern over his condition. His
abulia with regard to speech and spontaneous movement improved
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during his stay in hospital. His most prominent finding on neurolog-
ical examination was a delay in initiation of voluntary movements.

Variant anatomy of the circle of Willis, although common,
may cause atypical stroke presentations and unique imaging
findings. Within the circle of Willis, normal anatomy consists
of two ACAs joined together by an anterior communicating
artery (AComA). Autopsy studies have shown abnormalities of
the circle of Willis to be common, occurring in more than 50% of
brains studied. In these post-mortem examinations, absence of a
proximal ACA was seen in 0.4% of cases. Absence of a proximal

From the Department of Clinical Neurosciences, London Health Sciences Centre,
Western University, London, Ontario, Canada (MGA, JLM); Department of Medical
Imaging, London Health Sciences Centre, University Hospital, London, Ontario, Canada
(TLM); Department of Medical Imaging, Western University — Schulich School of
Medicine, London, Ontario, Canada (SKP).

Receivep ApriL 10, 2019. FiNAL REvisions SuBmiTTED JUNE 6, 2019. DATE oF
AccepTance June 10, 2019.
Correspondence to: Mimma G. Anello, Department of Clinical Neurosciences, London
Health Sciences Centre, Western University, London, Ontario, N6A SAS Canada. Email:
mimma.anello@lhsc.on.ca

593


https://doi.org/10.1017/cjn.2019.233
mailto:mimma.anello@lhsc.on.ca
https://doi.org/10.1017/cjn.2019.233

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

ACA is associated with a smaller ipsilateral ICA and larger
contralateral ACA that divides into a left and right branch.' This
variant increases the potential ischemic stroke volume in the
ACA territory of the frontal lobes during ischemic events.” In our
case, left ACA occlusion secondary to a cardioembolic mecha-
nism resulted in bilateral ACA territory infarctions due to the
division of the left ACA into a left and right branch.

Bilateral caudate infarction is rare, and its association with an
absence of Al segment has only been previously described
twice.” In a study looking at 240 patients with lesions in the
caudate, putamen, or globus pallidus, the most prominent behav-
ioral symptom in those with caudate lesions was abulia.* This
was observed in our patient who demonstrated apathy with loss of
spontaneous speech and delayed voluntary movement.

In conclusion, although variations in the configuration of the
circle of Willis are common, atypical and rare stroke presenta-
tions can occur from ischemia when variations in anatomy exist.
This is only the third report of bilateral caudate infarction
secondary to this normal variant anatomy of the circle of Willis.

ACKNOWLEDGEMENTS

We acknowledge all the nurses, speech language pathologists,
physiotherapists, occupational therapists, staff physicians, and

594

https://doi.org/10.1017/cjn.2019.233 Published online by Cambridge University Press

resident physicians who helped take care of our patient and
ensure that he was able to return home.

DISCLOSURES

No disclosures relevant to the manuscript.

STATEMENT OF AUTHORSHIP

MGA contributed to the case, literature review, drafting, and
revising the manuscript. TLM contributed to the imaging, imag-
ing description, and literature review. SKP contributed to the
imaging and imaging description. JLM contributed to the case
and revising the manuscript.

REFERENCES

1. Kapoor K, Singh B, Dewan L. Variations in the configuration of the
circle of Willis. Anat Sci Int. 2008;83(2):96-106.

2. Markowicz G, Poniatowska R, Lusawa M. Variants of cerebral
arteries — anterior circulation. Pol J Radiol. 2013;78(3):42-7.

3. Fukuoka T1, Osawa A, Ohe Y, Deguchi I, Maeshima S, Tanahashi N.
Bilateral caudate nucleus infarction associated with a missing Al
segment. J Stroke Cerebrovasc Dis. 2012;21(8):908.e11-el2.

4. Bhatia K, Marsden C. The behavioural and motor consequences of
focal lesions of the basal ganglia in man. Brain. 1994;117(4):
859-76.


https://doi.org/10.1017/cjn.2019.233

	Rare Bilateral Caudate Infarction in a Patient with a Common Circle of Willis Variant
	Acknowledgements
	Disclosures
	Statement of Authorship
	References



<<
  /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


