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CASE REPORT

Congenital Absence of the Internal Carotid Artery: Duplex 
Ultrasonographic Findings

Dae Sup Byun, MD, Kyeong Yeol Cheon, MD, Jong Sam Baik, MD, PhD, Sang Won Han, MD

Department of Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

ABSTRACT Absence of the internal carotid artery (ICA) is an uncommon disorder, occurring in <0.01% of the 
population. Very few of these cases have reported ultrasonographic findings. A 47-year-old woman 
with a history of hypertension presented to the hospital with a three-day history of headache. 
Color-coded duplex ultrasonography revealed a left common carotid artery (CCA) of diminished cali-
ber terminating in the external carotid artery (ECA) with no remnants of a cervical ICA. Brain MRI 
showed absence of the bony carotid canal, cervical, and petrous portions of the ICA. The MR angio-
graphic findings were consistent with the ultrasonographic findings. The left CCA terminates in the 
ECA with absence of the ICA. Filling of the left anterior circulation by way of the posterior and anterior 
communicating arteries is also seen. Color-coded duplex ultrasonography appears to be a sensitive 
and effective method for detecting absence of the ICA.
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Absence of the internal carotid artery (ICA) is an uncommon 
disorder, occurring in <0.01% of the population.1 Approximately 
100 cases have been reported and very few have had ultrasono-
graphic findings described.2,3 The ultrasonographic findings of 
absence of ICA, a rare congenital anomaly, are described in this 
report.

❚CASE

A 47-year-old woman with a history of hypertension presented 
to the hospital with a three-day history of headache. Results of the 
physical and neurological examinations were unremarkable. 
Color-coded duplex ultrasonography, performed to evaluate the 
carotid and vertebral arteries, showed a normal configuration on 
the right side. There was no significant stenotic flow or plaque 
formation observed in the right common carotid artery (CCA), 
external carotid artery (ECA), or ICA. However, the left ICA was 

not visualized. The left CCA was diminished caliber and 
terminated in the ECA with no remnants of a cervical ICA 
observed (Fig. 1) . The brain MRI showed absence of the bony 
carotid canal, cervical, and petrous portions of the ICA, suggesting 
agenesis rather than aplasia (Fig. 2).1 The MR angiographic 
findings were consistent with the ultrasonographic findings. 
Imaging of the aortic arch and circle of Willis showed that the left 
CCA terminated in the ECA with absence of the ICA. Filling of 
the left anterior circulation by way of the posterior commu-
nicating artery (P-com) and anterior communicating artery 
(A-com) was seen (Fig. 2). There were no other intracranial 
abnormalities identified.

❚DISCUSSION

During the carotid ultrasonographic study, the vessel size, 
orientation, presence of branching vessels, and spectral waveforms 
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Fig. 1. (A) Color-coded duplex sonography shows the absence of the left internal carotid artery (ICA). (B) The common carotid 
artery (CCA) of diminished caliber terminates in the external carotid artery (ECA). (C) The CCA demonstrates high-resistance 
spectral waveforms with sharp systolic peaks and little diastolic flow. (D) The left ECA waveform demonstrates high-resistance 
characteristics and is indistinguishable from the CCA waveform.

are helpful for differentiating the ICA from the ECA. In this 
patient, the flow characteristics of the left carotid artery showed a 
high-resistance flow pattern with low diastolic flow and peaked 
waveforms. These findings are consistent with an ECA and 
suggested that the CCA terminated in the ECA. There were no 
remnants of a cervical ICA observed.

Three types of intracranial vascular anomalies are commonly 
associated with an absent ICA.3-5 1) aneurysms related to the 
circle of Willis, 2) arterial anomalies including abnormal 
collateral channels, and 3) dilated vascular channels. These may 
have clinical significance for carotid surgery, thromboembolic 
disease, and the prevention of subarachnoid hemorrhage.2

There is no complete explanation for agenesis of the ICA. 

Normally, the ICA is derived from portions of the first and third 
aortic arches and the paired dorsal aorta. These components unite 
by way of a proximal process from the capillary network in 
the walls of the forebrain and midbrain. This union forms a 
primitive ICA that can be identified around the fourth week of 
development. Agenesis of the ICA depends on the abnormal 
regression of the first and third aortic arches.1,3 It is plausible that 
mechanical and hemodynamic stresses to the developing embryo 
may cause this anomaly. There are three types of collateral 
circulation in cases of unilateral absence of the ICA.3,4,6 1) the 
most common, "fetal" type, which supplies the anterior cerebral 
artery (ACA) of the affected side via the A-com and middle 
cerebral artery (MCA) through an enlarged P-com, 2) "adult" 
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Fig. 2. (A) Brain MRI shows absence of the bony carotid canal and petrous portions of the ICA (arrow), suggesting ICA agenesis. 
(B) MR angiography reveals the left CCA terminating into the ECA with absence of the ICA. Filling of the left anterior circulation by 
way of the posterior communicating artery and anterior communicating artery is also seen.

type which supplies the ACA and MCA of the affected side 
through a patent A-com, and 3) the least common type, which 
supplies the ACA and MCA of the affected side from the 
contralateral ICA through anastomotic vessels.

The findings of the current case add to the growing 

understanding of the embryologic development of the carotid 
arteries. In addition, color-coded duplex ultrasonography appears 
to be a sensitive and effective method for detecting absence of the 
ICA.

A

B



DS Byun, et al. Ultrasonographic Findings of Absence of the Internal Carotid Artery

Journal of Neurosonology 3(1):20-23, 2011 23

❚REFERENCES

1. Midkiff RB, Boykin MW, McFarland DR, Bauman JA. Agenesis 
of the internal carotid artery with intercavernous anastomosis. 
AJNR 1995;16:1356-1359.

2. Cohen JE, Gomori JM, Leker RR. Internal carotid artery 
agenesis: diagnosis, clinical spectrum, associated conditions and 
its importance in the era of stroke interventions. Neurol Res 
2010;32:1027-1032.

3. Given CA 2nd, Huang-Hellinger F, Baker MD, Chepuri NB, 

Morris PP. Congenital absence of the internal carotid artery: case 
reports and review of the collateral circulation. AJNR 2001; 
22:1953-1959.

4. Lee JH, Oh CW, Lee SH, Han DH. Aplasia of the internal carotid 
artery. Acta Neurochir (Wien) 2003;145:117-125.

5. Patel SB, Hashmi ZA, Smaroff GG, Cardone JC, Yoon PD. 
Congenital absence of the left internal carotid artery. Ann Vasc 
Surg 2010;24:e419-411.

6. Lie TA. Congenital anomalies of the carotid arteries. Amsterdam : 
Excepta Medica Foundation. 1968.



<<
  /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


