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Anomalni odstup z a. circumflexa se vyskytuje vzacné a bézné neni pficinou infarktu myokardu. Popisujeme
pfipad 61letého muze, ktery se dostavil na vysetfeni s paroxysmalni supraventrikuldrni tachykardii a aty-
pickou bolesti na hrudi. Po odeznéni arytmie prokazal EKG zdznam abnormality viny T, pficemz hodnoty
srdecnich enzym( byly prechodné zvysené. Koronarografie sice prokazala anomalni odstup LCx z pravého
Valsalvova sinu, avsak zadné obturujici aterosklerotické zmény. Kazuistika se zabyva moznou souvislosti
mezi vrozenou korondrni anomadlii a klinickymi projevy pacienta.
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ABSTRACT

Anomalous origin of coronary artery (CA) is rare and does not generally lead to myocardial infarction. We re-
port a case of a 61-year-old man presented with paroxysmal supraventricular tachycardia and atypical chest
pain. After arrhythmia subsided, ECG showed T wave abnormalities and transient cardiac enzymes were
found to be elevated. Coronary angiography demostrated an anomalous origin of the left circumflex artery
(LCx) from the right sinus of Valsalva but no obstructive atherosclerotic coronary lesions. The possible rela-
tion between the congenital coronary anomaly and the clinical manifestations of the patient is discussed.

Introduction

Clinical case

Most CA anomalies are incidentally detected during co-
ronary angiography. The anomalous connection of the
LCx to the right coronary artery (RCA) or sinus is conside-
red the most frequent CA anomaly with an angiographic
incidence of up to 0.67%. Among them, only those with
an interarterial course are regarded as hidden conditions
at risk of myocardial ischemia and sudden cardiac death
(SCD).™-®

We report an uncommon case of anomalous origin of
LCx from the right sinus of Valsalva and a retroaortic path
causing myocardial ischemia.

A 61-year-old Caucasian man presented to the emergen-
cy department complaining of palpitations and chest dis-
comfort for an hour at rest. He had history of hypertensi-
on, diabetes and a single episode of atrial fibrillation. His
medical treatment consisted of olmesartan 40 mg/die. On
admission blood pressure was 140/70 mmHg, pulse rate
160 beats per minute (BPM), respiratory rate 20 per minu-
te and body temperature 36 °C. The 12-lead ECG demon-
strated atrial flutter with a 2:1 conduction ratio resulting
in a ventricular rate of 157 BPM and ST segment depre-
ssion in leads V-V, (Fig. 1). Transthoracic echocardiogra-
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Fig. 2 - Transthoracic echocardiography in five-chamber apical view
showing “RAC sign”, a binary structure above the mitral valve pla-
ne into the atrioventricular groove overlapping the aortic root.

phy revealed a preserved left ventricular ejection fraction
and no segmental kinetic anomalies but a five-chamber
apical view showed a "RAC sign”, related typically to ano-
malous retroaortic course of the left coronary artery (Fig.

Fig. 4 - 3D volume rendered multi-detector CT image showing ano-
malous origin of LCx from right sinus of Valsalva with a retroaortic
path.

2).>% |nitial cardiac enzymes were in normal range. The
patient was treated with intravenous infusion of amioda-
rone. He restored sinus rhythm in 2 hours and symptoms
regressed completely, but the ECG taken after conversion
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Fig. 3 - 12-lead electrocardiogram after sinus rhythm restoration showing negative T waves in

I and aVL and flattened T waves in V, and V.
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showed flattened T waves in leads V, and V,, negative
T waves in leads | and aVL (Fig. 3) and cardiac enzymes
had transient increase: troponin T hs 95 pg/mL (n.v. <14),
creatine kinase-MB 40 U/L (n.v. >20), myoglobin 96 ng/mL
(n.v. 23-72). After the acute episode ended the patient
underwent cardiac computed tomography angiography
(CTA) with evidence of anomalous origin of LCx from
the right sinus of Valsalva with a retroaortic course and
a normal peripheral distribution (Fig. 4). Due to uncertain
significance of ECG findings and cardiac enzyme increase,
a coronary angiography was ordered and excluded ob-
structive atherosclerotic coronary lesions. Nuclear myo-
cardial perfusion imaging revealed reversible small sub-
segmental perfusion defects in mid inferolateral wall and
apical lateral wall. We established a medical treatment
with beta-blocker and avoidance of intense physical acti-
vity. At follow-up 3 months later the patient did not refer
any symptoms.

Discussion

Anomalous origin of a CA from the opposite sinus of
Valsalva has been associated with myocardial ischemia
and SCD. Our patient had an anomalous connection of
the LCx branch to the right sinus of Valsalva with a re-
troaortic course which is considered the most frequent
CA anomaly. Although this anomaly is usually considered
benign, cases of association with SCD, myocardial infarc-
tion and angina pectoris in the absence of atherosclerotic
lesions have been reported."? The factor responsible for
this pathogenicity could be high orifice, ostial stenosis,
slit-like/fish-mouth-shaped orifice, acute-angle take-off,
intramural course and hypoplasia of the proximal corona-
ry artery. Cardiac CTA did not reveal any of these charac-
teristics in this patient. Thus, we hypothesized that the in-
creased cardiac output and expansion of the great vessels
during tachycardia or physical exertion could cause com-
pression of the retroaortic segment or angling at its ori-
gin, narrowing the ostium to a slit and causing ischemia,
a mechanism that has been reported in some studies.?*3°

ECG abnormalities, especially ST segment depression,
are well documented in literature during supraventricu-
lar tachycardia as a response to pacing-induced stress.
These changes are usually diffused and disappear after
conversion to sinus rhythm.3' In this case, ST segment de-
pression appeared in leads V-V, during tachycardia while
flattened and negative T waves in leads V,, V,, | and aVL
were seen hours later, accompanied by cardiac enzyme
buildup. Due to these findings we decided to exclude any
coronary stenosis with a coronary angiography. As the
epicardial coronary arteries did not show any pathology,
we suggest that the patient had transient ischemia due to
LCx anomaly. Last step to confirm myocardial ischemia in
case of CA anomalies is non-pharmacological functional
imaging (we used nuclear study), as recommended by
guidelines.??

As for the management of the anomalous aortic ori-
gin of a CA in adults, surgery is recommended as class
IC in patients with typical angina symptoms who present
with evidence of stress-induced myocardial ischemia in
a matching territory or high-risk anatomy.3>3 Our patient

had evidence of stress-induced ischemia but he did not
have clear manifestations of angina. He presented chest
discomfort during supraventricular arrhythmia that re-
mitted when sinus rhythm was restored. He did not re-
fer any previous episode of angina. Among this type of
CA anomalies it is known that interarterial path is most
commonly related with fatal outcome while in retroaortic
path SCD is rarely reported.>* The age of our patient to-
gether with the retroaortic course of CA anomaly and the
fact that his condition did not interfere with a normal life
motivated us to use a conservative approach.

Conclusion

The fact that CA anomalies include many different en-
tities and that any group has collected a large enough
series to clarify the natural prognosis of each entity may
contribute to our difficulty in the clinical identification
and management of these conditions. We report a case
of anomalous origin of LCx from right sinus of Valsalva
causing transient myocardial ischemia in a patient that
has always been asymptomatic. This anomaly has been
and continues to be considered benign, nevertheless we
suggest to judge the clinical significance of this kind of
CA anomaly on a case-by-case integrated approach af-
ter exclusion of all other possible causes of signs or sym-
ptoms.

References

1. Corrado D, Penelli T, Piovesana P et al. Anomalous origin of
the left circumflex coronary artery from the right aortic sinus
of Valsalva and sudden death. Cardiovasc Pathol 1994;3:269-
271.

2. Piovesana P, Corrado D, Verlato R, et al. Morbidity associated
with anomalous origin of the left circumflex coronary artery
from the right aortic sinus. Am J Cardiol 1989;63:762-763.

3. Sovova M, Sovova E, Sluka M, et al. Complicated course of
anomalous origin of right coronary artery in the left sinus of
Valsava in a professional ice hockey player. A case report. Cor
Vasa 2020;62:431-434.

4. Fendrychova V, Ondrasek J, Zatocil T, et al. Anomalous left
coronary artery from the pulmonary artery: A rare case
diagnosed in an adult. Cor Vasa 2018;60:e412-e417.

5. Dattilo G, Lamari A, Messina F, et al. The chance finding at
multislice computed tomography coronary angiography of an
ectopic origin of the left circumflex coronary artery from the
right sinus of Valsalva. Int J Cardiol 2011;149:e43-e46.

6. Dattilo G, Carerj S, Lamari A, et al. The chance finding at
multislice computed tomography coronary angiography of
myocardial bridging. Int J Cardiol 2012;154:e21-e23.

7. Gallo M, Rizzati F, Padalino M, et al. Anomalous origin of
right coronary artery from pulmonary artery with aneurysmal
coronary arteries. Cor Vasa 2016;58:e515-e517.

8. Zahradnikova S, Budésinsky T, Knot J. An anomalous origin
and course of left anterior descending artery. Cor Vasa
2020;62:452-456.

9. Vatrano M, Orlando L, Cassadonte F, et al. Triple oral
combination therapy in patients with idiopathic pulmonary
arterial hypertension and recurrent vessel dissection of
inoperable pulmonary artery aneurysm. Cor Vasa 2021;63:726—
731.

10. Widimsky J. The role of arterial hypertension in the primary
prevention of stroke. Cor Vasa 2016;58:e279-e286.

11. Imbalzano E, Scarpelli M, Mandraffino G, et al. Combination
therapy with aliskiren versus ramipril or losartan added to



136

Anomalous origin of the left circumflex artery from right sinus of Valsalva

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

conventional therapy in patients with type 2 diabetes mellitus,
uncontrolled hypertension and microalbuminuria. J Renin
Angiotensin Aldosterone Syst 2015;16:956-964.

Imbalzano E, Vatrano M, Mandraffino G, et al. Arterial
stiffness as a predictor of recovery of left ventricular systolic
function after acute myocardial infarction treated with primary
percutaneous coronary intervention. Int J Cardiovasc Imaging
2015;31:1545-1551.

Imbalzano E, Saitta A, Lamari A, et al. Echo-Doppler evaluation
of recent onset chronic venous insufficiency in elderly patients:
does the heart have a role? Recenti Prog Med 2013;104:569—
573.

Vicha M, Skala T, Bene$ova K, et al. Review of non-insulin
antidiabetic pharmacotherapy in patients with heart failure
diabetes mellitus in the Czech Republic in 2018. Cor Vasa
2022;64:20-24.

Kubi¢kova M, Bis J. Type 2 diabetes and heart failure - how to
optimize cooperation of cardiologist and diabetologist. Cor
Vasa 2021;63:373-377.

Vadivelu R, Vijayvergiya R. Panvascular risk factor — Diabetes.
Cor Vasa 2018;60:e18-e29.

Dattilo G, Lamari A, Crosca S, et al. Correlation between insulin
resistance and endothelial dysfunction assessed by flow-
mediated dilation. Recenti Prog Med 2012;103:328-332.

Apsite K, Lurina B, Tupahins A, et al. Atrial fibrillation, oral
anticoagulants and health related quality of life. Cor Vasa
2018;60:e597-€602.

Patane S, Marte F, Dattilo G. Intermittent changing axis
deviation during acute myocarditis. Int J Cardiol 2010;145:e13-
el6.

Casale M, Mezzetti M, Gigliotti De Fazio M, et al. Usefulness of
Sacubitril/Valsartan in reduction of atrial fibrillation burden in
a patient with ICD delivering inappropriate therapies. A new
possibility? Cor Vasa 2020;62:336-339.

Casale M, Correale M, Laterra G, et al. Effects of Sacubitril/
Valsartan in Patients with High Arrhythmic Risk and an ICD:

A Longitudinal Study. Clin Drug Investig 2021;41:169-176.
Casale M, Mezzetti M, Gigliotti De Fazio M, et al. Novel active
fixation lead guided by electrical delay can improve response
to cardiac resynchronization therapy in heart failure. ESC Heart
Fail 2022;9:146-154.

Dattilo G, Falanga G, Casale M, et al. Oral Anticoagulants: Old
and New Therapy. In: Berhardt LV (Ed.). Advances in Medicine

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

and Biology. Volume 83. New York: Nova Science Publishers,
Inc., 2015:13-70.

Patané S, Marte F, Sturiale M, et al. Atrial flutter, ventricular
tachycardia and changing axis deviation associated with
scleroderma. Int J Cardiol 2011;153:e25-e28.

Patane S, Marte F, Dattilo G, et al. Acute myocardial infarction
and left bundle branch block with changing axis deviation. Int J
Cardiol 2012;154:e47-e49.

Arseniou AA, Nikas DN, Stamatis KV, et al. A groove crossing
the aortic root. Hellenic J Cardiol 2022;64:101-103.

Lo Gullo A, Rodriguez-Carrio J, Aragona CO, et al. Subclinical
impairment of myocardial and endothelial functionality

in very early psoriatic and rheumatoid arthritis patients:
Association with vitamin D and inflammation. Atherosclerosis
2018;271:214-222.

Lopez VC, Blanco P. Retroaortic Anomalous Coronary Artery
Visualization on Transthoracic Echocardiogram. J Cardiovasc
Echogr 2021;31:179-180.

Barriales Villa R, Diaz Molina B, Arias Castarfio JC, et al.
[Myocardial ischemia caused by an anomalous circumflex
coronary artery.] Rev Esp Cardiol 2002;55:200-202. [Article in
Spanish]

Aydin M, Ozeren A, Peksoy |, et al. Myocardial ischemia caused
by a coronary anomaly: left circumflex coronary artery arising
from right sinus of Valsalva. Tex Heart Inst J 2004;31:273-275.
Bukkapatnam RN, Robinson M, Turnipseed S, et al. Relationship
of myocardial ischemia and injury to coronary artery disease
in patients with supraventricular tachycardia. Am J Cardiol
2010;106:374-377.

Baumgartner H, De Backer J, Babu-Narayan SV, et al. 2020

ESC Guidelines for the management of adult congenital

heart disease. The Task Force for the management of adult
congenital heart disease of the European Society of Cardiology
(ESC). Eur Heart J 2021;42:563-645.

Warnes CA, Williams RG, Bashore TM, et al. ACC/AHA 2008
Guidelines for the Management of Adults With Congenital
Heart Disease. Circulation 2008;118:e714-e833.

Pérez-Pomares JM, de la Pompa JL, Franco D, et al. Congenital
coronary artery anomalies: a bridge from embryology to
anatomy and pathophysiology - a position statement of the
development, anatomy, and pathology ESC Working Group.
Cardiovasc Res 2016;109:204-216.




<<
  /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


