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Split right coronary artery: a report of two cases

Ayrik sag koroner arter: iki olgu sunumu

Arda Sanhi Okmen, M.D., Ertan Okmen, M.D.’

Department of Cardiology, istanbul Memorial Hospital, istanbul;
‘Department of Cardiology, Anadolu Medical Center, Kocaeli

Spilit right coronary artery (RCA) is a congenital anomaly
of the coronary arteries where either two separate arter-
ies arise from the aortic trunk or RCA bifurcates into
two major arteries immediately after its origin from the
right sinus of Valsalva. We present two cases (59-year-
old male, 50-year-old female) who sought treatment for
exercise-induced angina pectoris. Coronary angiography
revealed a split RCA in both cases. In the first case, the
RCA consisted of two well-developed arteries bifurcating
immediately after its origin from the sinus of Valsalva. In
the second case, the RCA split from adjacent ostia into
two major arteries almost identical in size. In both cases,
the split RCAs had a parallel course. Both patients were
scheduled to receive medical treatment and had an
uneventful follow-up of 15 and 11 months, respectively.
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There is considerable variety related to origin, loca-
tion, size, course, and functions of the coronary
arteries.!"! Congenital coronary artery anomalies are
detected in about 0.6%-1.3% of adult patients under-
going coronary arteriography.># Split right coronary
artery (RCA) was reported as the most common
(1.2%) type of right coronary anomalies."! Barthe et
al.®'were the first to report two different right coro-
nary arteries arising from a common ostium, cours-
ing down the right atrioventricular groove. We report
on two cases with exercise-induced angina pectoris,
whose coronary angiographies revealed split RCAs.

CASE REPORT

Case I1- A 59-year-old male patient presented with
exercise-induced angina of two-month history, that
continued several minutes at rest. Risk factors were
smoking, family history of coronary artery disease,

Ayrik sag koroner arter (SKA), dogustan koroner arter
anomalisi olarak SKA’nin aort kdkinden iki ayri damar
halinde ¢ikmasi ya da sinis Valsalvadan ¢iktiktan
hemen sonra iki ana dala ayrilmasi durumudur. Bu
yazida, egzersiz ile ortaya ¢ikan g6gus agrisi yakinma-
siyla basvuran iki olgu (59 yasinda erkek, 50 yasinda
kadin) sunuldu. Her iki olgunun koroner anjiyografi ile
degerlendiriimesinde ayrik SKA saptand. ilk olguda
SKA, sinls Valsalva’dan hemen sonra iyi gelismis
iki ana dala ayrilmaktaydi; ikinci olguda ise, birbirine
komsu ostiumlardan, buyuklik bakiminden hemen
hemen ayni iki ana dal ¢gikmaktaydi. Her iki olguda da
ayrik SKAnin dallar paralel seyretmekteydi. iki hasta,
medikal tedavi programina alinarak 15 ve 11 ay sureyle
sorunsuz takip edildi.

Anahtar sézclikler: Koroner anjiyografi; koroner arter anomalisi.

and hyperlipidemia. Physical examination was unre-
markable. The resting electrocardiogram and routine
biochemistry were normal. Transthoracic echocar-
diography showed normal wall motion and normal
valvular functions. During exercise stress test, he
developed typical chest pain associated with 1-mm
horizontal ST depression that relieved in one minute
after stopping the exercise. Coronary angiography
showed normal left coronary system. Right coronary
injection showed that the RCA consisted of two well-
developed arteries bifurcating immediately after its
origin from the sinus of Valsalva (Fig. 1). Both arter-
ies were coursing parallel to each other before and
beyond the crux. They were almost equally dominant,
and terminated as the posterior descending and pos-
terolateral arteries supplying the left ventricular infe-
rior and posterolateral walls, respectively. Both RCAs
were free from atherosclerotic disease.
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Figure 1. The right coronary artery showing two major branches immediately after its origin from the right sinus of Valsalva. (A) Left
anterior oblique view. (B) Right anterior oblique view. (C) Left cranial view.

Case 2— A 50-year-old diabetic female with no rel-
evant previous cardiac history presented with pressure
sensation on the left side of her chest on exertion, of
eight-month history. The patient was hypertensive and
hyperlipidemic. The electrocardiogram was normal
without ischemic ST-T changes. On transthoracic
echocardiography, cardiac chambers were of normal
size with no wall motion abnormality. Because of the
presence of angina and risk factors, coronary angiog-
raphy was performed. Left coronary injection showed
a noncritical stenosis in the left anterior descending
artery, and right coronary injection showed a split
RCA consisting of two major arteries almost identical
in size (Fig. 2). Their ostia were adjacent to each other
at the level of the sinus of Valsalva, and they were
coursing parallel to each other. There was a 60-70%
stenosis in one of the twin arteries.

Both patients were scheduled to receive medi-
cal treatment with beta-blocker, statin, aspirin, and
additionally oral antidiabetic therapy for the diabetic

patient. They were followed-up without any cardiac
events for 15 and 11 months after coronary angiogra-
phy, respectively.

DISCUSSION

Although split RCA is a very frequent coronary artery
variation, selective cannulation of the RCA may pre-
vent detection of this anomaly. In this case, multide-
tector computed tomography has been shown to be
useful.®”! Both computed tomographic angiography
and magnetic resonance imaging allow three-dimen-
sional comprehension of the coronary artery system.

Angelini® argued that the incidence of split RCA
was underestimated and the condition was improperly
named as “double right coronary artery”®”?!l on the
grounds that this was not a rare coronary anomaly
with a frequency of 1.2%,/"" and actually, there were
not two RCAs, but only split portions of the posterior
descending branch of the RCA, with two separate
proximal courses. Thus, a literature search with the

Figure 2. Double right coronary artery originating from adjacent ostia. (A) Left anterior oblique view. (B) Right anterior oblique view.
(C) Left cranial view.
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key words of “double right coronary artery” would
probably yield a lower frequency of this condition.

Based on previous reports on split RCA, the clinical
course of this variation appears to be generally benign
and does not warrant a special management, except
for the presence of atherosclerosis, which can be chal-
lenging during percutaneous coronary intervention.!'!
Because of the parallel course of both arteries over the
free wall, there is no risk for compression between the
major arteries nor any detrimental effect on coronary
circulation. However, during percutaneous coronary
intervention, it can be very challenging to cannulate
the correct artery without interruption of the blood
flow to the other artery. Selective cannulation may
deceive the interventionalist into thinking that the
patient has a normal single RCA, who actually would
have a critical stenosis in the other branch. For this
reason, we recommend to perform the first injection
as nonselective as possible. Slight withdrawal of the
catheter before the first or final injections may also
reveal the second artery originating from the same
ostium or adjacent ostium. Since both arteries are usu-
ally in similar caliber and size and their courses are
parallel to each other, cardiac surgeons should also be
careful during cardiac surgery and be familiar to the
anatomy before coronary bypass operation in order
to choose the correct artery and to have complete
cardioplegia.

REFERENCES

1. Angelini P, Villason S, Chan AV Jr, Diez JG.Normal and
anomalous coronary arteries in humans. In: Angelini
P, editor. Coronary artery anomalies: a comprehen-

10.

11.

sive approach. Philadelphia: Lippincott Williams &
Wilkins, 1999: p. 27-150.

. Yamanaka O, Hobbs RE. Coronary artery anomalies

in 126,595 patients undergoing coronary arteriography.
Cathet Cardiovasc Diagn 1990;21:28-40.

Garg N, Tewari S, Kapoor A, Gupta DK, Sinha N.
Primary congenital anomalies of the coronary arteries:
a coronary: arteriographic study. Int J Cardiol 2000;
74:39-46.

Topaz O, DeMarchena EJ, Perin E, Sommer LS,
Mallon SM, Chahine RA. Anomalous coronary arter-
ies: angiographic findings in 80 patients. Int J Cardiol
1992;34:129-38.

Barthe JE, Benito M, Sala J, Houbani AJ, Quintana E,
Esplugas E, et al. Double right coronary artery. Am J
Cardiol 1994;73:622.

Lemburg SP, Peters SA, Scheeler M, Nicolas V, Heyer
CM. Detection of a double right coronary artery with
16-row multidetector computed tomography. Int J
Cardiovasc Imaging 2007;23:293-7.

Kunimasa T, Sato Y, Ichikawa M, Ito S, Takagi T, Lee
T, et al. MDCT detection of double right coronary artery
arising from a single ostium in the right sinus of Valsalva:
report of 2 cases. Int J Cardiol 2007;115:239-41.

. Angelini P. A rare coronary anomaly: double right. Clin

Cardiol 2008;31:186.

Sar1 1, Kizilkan N, Sucu M, Davutoglu V, Ozer O,
Soyding S, et al. Double right coronary artery: report
of two cases and review of the literature. Int J Cardiol
2008;130:¢74-7.

Giilel O, Yazic1i M, Durna K, Demircan S. A rare
coronary anomaly: double right coronary artery. Clin
Cardiol 2007;30:309.

Rohit M, Bagga S, Talwar KK. Double right coronary
artery with acute inferior wall myocardial infarction. J
Invasive Cardiol 2008;20:E37-40.




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /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


