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ABSTRACT

Among coronary artery anomalies, single coronary artery 
is one of the rarest anomalies. Pulmonary origins of the 
coronary arteries, coronary artery fi stulae, and anomalous 
aortic origins of the coronary arteries are the most common 
anomalies requiring surgical intervention. In this case, we 
describe the performance of bypass grafting after unsuccessful 
attempts at percutaneous coronary intervention in a 72-year 
old male patient with single coronary artery arising from the 
right sinus of Valsalva and with associated diffuse coronary 
atherosclerosis. Intraoperative angiography was performed 
to evaluate the revascularization of this anomalous coronary 
system. The patient remains symptom free 6 months after the 
operation.

INTRODUCTION

A rare congenital anomaly, single coronary artery (SCA) is 
defi ned as only a single coronary artery that arises from the 
aortic trunk by a single coronary ostium and that is respon-
sible for supplying blood to the entire heart [Angelini 2002]. 
According to the literature, isolated SCA has an incidence 
of 0.02% to 0.06% and is discovered accidentally during 
catheterization or at autopsy [Desmet 1992]. Although most 
patients presenting with SCA are asymptomatic, they carry a 
signifi cant risk for severe cardiac events, such as myocardial 
infarction and sudden cardiac death, even in the absence of 
occlusive arteriosclerotic disease [Taylor 1992]. We report 
the case of a patient who presented with an anomalous origin 
of the left anterior descending coronary artery (LAD) and 
the left circumfl ex coronary artery (LCx) arising from the 
right coronary artery (RCA), associated with diffuse coronary 
atherosclerosis with severe narrowing in the LAD and LCx. 
The patient underwent conventional coronary artery bypass 
grafting after unsuccessful attempts at percutaneous coronary 
intervention.

CASE REPORT

A 72-year-old man presented with exertional dyspnea and 
chest pain of 2 months that was aggravated by exercise and 
alleviated by rest. A physical examination showed a blood 
pressure of 120/80 mm Hg and peripheral edema. An electro-
cardiogram demonstrated atrial fi brillation at a heart rate of 
102 beats/min, as well as T-wave inversion in aVL, V3 to V5. 
A transthoracic echocardiography evaluation demonstrated a 
slightly dilated left ventricle with a decreased left ventricu-
lar systolic function (ejection fraction, 37%) and mild mitral 
and tricuspidal regurgitation. Coronary risk factors included 
smoking, hypertonia, and diabetes mellitus. Furthermore, 
a chest radiograph showed large pleural effusions on both 
sides. After cardiac recompensation, the patient underwent 
coronary angiography by means of the standard right femoral 
Judkins technique. During the examination, the left coronary 
artery could not be intubated, and cannulation of the RCA 
showed that the LAD and the LCx originated separately from 
the proximal RCA (Figure A). There was no left main trunk. 
The anomalous single coronary artery, arising from the right 
sinus of Valsalva, was associated with diffuse coronary athero-
sclerosis with critical narrowing in the LAD and LCx. After 
unsuccessful attempts to treat the culprit lesions via percu-
taneous coronary angioplasty, bypass surgery was scheduled. 
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A, Left anterior projection showing the complete anomalous coronary 
arteries, with a prominent right coronary artery connected with a fully 
developed left coronary system. B, Right anterior oblique projection 
showing the left coronary artery branches and the venous bypass. Ret-
rograde perfusion of the left and right system over the left circumfl ex 
coronary artery can be observed. The venous cannula for cardiopul-
monary bypass placed in the right atrium is seen on the left side of the 
picture.
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Conventional coronary artery bypass grafting was performed 
by grafting the left internal thoracic artery to the LAD and a 
single saphenous vein graft to the medial portion of the LCx. 
Intraoperative angiography was performed with a digital fl uo-
roscopy device (BV Pulsera; Philips Medical Systems, Best, the 
Netherlands) after injection of 0.2 mg nitroglycerin to avoid 
coronary spasm. The contrast dye was delivered via venous 
bypass to the still-arrested heart. The angiography evaluation 
showed retrograde perfusion of the left system with contrast 
reaching the RCA, as well as a patent anastomosis (Figure B). 
After uneventful operative and postoperative courses, the 
patient was discharged on postoperative day 12. Six months 
after the operation, the patient is symptom free.

DISCUSSION

According to the literature, approximately 1% of the 
general population is affected by coronary artery anomalies 
[Angelini 2002], of which isolated SCA has an incidence of 
0.024% to 0.044%. SCA is discovered accidentally during 
catheterization or at autopsy [Desmet 1992]. A recent angio-
graphic study of >70,000 patients reported a prevalence of 
0.006% for SCA with the LAD originating from the proximal 
RCA [Tuncer 2006]. This type of SCA can present as 3 dif-
ferent variations of the initial course of the LAD: (1) anterior 
type, anterior to the right ventricular infundibulum (most 
common); (2) interarterial type, between the pulmonary trunk 
and the aorta; and (3) septal type, in the ventricular septum 
beneath the right ventricular infundibulum [Tuncer 2006]. 
Although imaging and screening methods, with magnetic 
resonance imaging holding the greatest appeal, are available 
for imaging of coronary artery anomalies, coronary angiogra-
phy is still the gold standard [Angelini 2002].

During coronary angiography, locating and intubation of 
the left coronary ostium were not possible; however, intuba-
tion of the right coronary ostium showed the LAD and LCx 
arising separately from the proximal RCA. Additionally to the 
SCA, our patient showed obstructive coronary artery disease 
with critical narrowing in the LAD and LCx. In our case, cor-
onary bypass surgery was performed after percutaneous coro-
nary intervention had failed. Yokoyama et al [2007] presented 
a case of successful coronary angioplasty and stent implanta-
tion in the right coronary artery of a patient with high-risk 
unstable angina and a single coronary artery originating 
from the right coronary sinus. Regarding this rare coronary 

anomaly, only a few reports of percutaneous coronary inter-
vention exist in the literature. Yokoyama and colleagues point 
out, however, that in cases of atherosclerotic obstruction 
associated with coronary anomalies, adequate study of the 
course of the anomalous vessel is of fundamental importance. 
In their opinion, the course of a SCA between the pulmonary 
artery and the aorta should be treated surgically [Yokoyama 
2007]. Intraoperative angiography has recently been proposed 
for patients with acute aortic dissection and endocarditis to 
reduce the preoperative diagnostic time [Kilian 2008]. We 
performed intraoperative angiography to assess the patency 
and retrograde perfusion of this aberrant coronary system.

CONCLUSIONS

Although rarely seen, coronary artery anomalies should 
always be kept in mind by physicians, especially in younger 
patients, who present with ischemic heart disease. Further-
more, we believe that coronary bypass grafting may repre-
sent the safest and most effective procedure, especially when 
intraoperative angiography to assess the operative success is 
available.

REFERENCES

Angelini P, Velasco JA, Flamm S. 2002. Coronary anomalies: incidence, 
pathophysiology, and clinical relevance. Circulation 105:2449-54.

Desmet W, Vanhaecke J, Vrolix M, et al. 1992. Isolated single coronary 
artery: a review of 50,000 consecutive coronary angiographies. Eur Heart 
J 13:1637-40.

Kilian E, Beiras-Fernandez A, Bauerfeind D, Reichart B, Lamm P. 2008. 
Intraoperative coronary angiography in the management of patients 
with acute aortic dissection and endocarditis. J Thorac Cardiovasc Surg 
136:792-3.

Taylor AJ, Rogan KM, Virmani R. 1992. Sudden cardiac death associated 
with isolated congenital coronary artery anomalies. J Am Coll Cardiol 
20:640-7.

Tuncer C, Batyraliev T, Yilmaz R, Gokce M, Eryonucu B, Koroglu S. 
2006. Origin and distribution anomalies of the left anterior descending 
artery in 70,850 adult patients: multicenter data collection. Catheter 
Cardiovasc Interv 68:574-85.

Yokoyama HA, Pessoa CM, Carvalho FC, Campos RF, Franco RJ, 
Bregagnollo EA. 2007. Percutaneous coronary intervention in single 
coronary artery in a patient with high-risk unstable angina. Arq Bras 
Cardiol 88:e53-5.



<<
  /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


