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Anomalous origin of circumflex arteries evaluated with MDCT
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Introduction

To date, coronary angiography (CA) is the gold standard

technique for the evaluation of coronary vessels (CVs).

However, CA provides only a two-dimensional view of the

CVs and sometimes fails to clearly visualise the relation-

ship between CVs and surrounding structures. This issue

becomes critical when anomalous CVs must be visualised.

Moreover, it is not always easy to selectively engage the

anomalous CV which may lead to the erroneous assump-

tion that the CV is occluded.

Congenital coronary artery anomalies are rare and occur

in 0.17% of the autopsy cases. The incidence of anomalous

origin of the CVs is higher in the population of patients

referred for CA (0.6–1.3%) [1].

Although anomalous CVs lack clinical significance, in

the majority of the patients, there are some ‘‘malignant’’

anomalies that may cause non-fatal or fatal acute myo-

cardial infarction or sudden death especially in young

athletes without atherosclerotic coronary artery disease

(CAD). In older patients, both CAD and CV anomalies

may be present and in these cases it is difficult to clarify the

exact mechanism of myocardial ischaemia.

In the last few years, several studies showed the use-

fulness of non-invasive modalities for the detection of CV

anomalies such as magnetic resonance imaging, electron

beam computed tomography (EBCT) and especially mul-

tidetector computed tomography (MDCT).

Although the clinical role of MDCT is under discussion,

several studies have been published where MDCT with

retrospective ECG-gating was used as a non-invasive tool

to visualise coronary anatomy. In clinical practice, MDCT

is being used for the detection of CV lesions in symp-

tomatic patients with low–intermediate pre-test probability

to have CAD, to follow-up CAD patients treated with by-

pass surgery or percutaneous angioplasty [2]. This is pos-

sible because MDCT has an excellent spatial resolution

which allows a good assessment of the atherosclerotic

plaque. In the recent scientific statement of the American

Heart Association, MDCT was pointed as a class IIa

technique (level of evidence C) for the visualisation of CV

anomalies [3].

In the literature, there are several interesting papers

where MDCT was successfully used to visualise anoma-

lous CVs [4, 5].

In this paper, we describe the anomalous origin and

course of two circumflex arteries.

Case 1

A 63-year-old male was referred to us because during a

routine EBCT, calcium scoring test was found to have a

moderate Agatston score. The patient is a mild smoker, but

asymptomatic. Basal physical examination, blood pressure

(135/80 mmHg) and blood tests were within normal limits.

No abnormalities were found in the electrocardiogram; his

heart rate was 56 beats per minute.
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MDCT was performed successfully (Philips Brilliance

64) using 80 ml contrast medium (Iomeron 400, Bracco)

and all coronary segments were visualised.

The right coronary artery (RCA) was the dominant

vessel and had no significant lesions; also, the posterior

descending coronary artery (PD) and a postero-lateral

vessel (PL) were free and form significant atherosclerotic

lesions. Left main (LM) was normal. The left anterior

descending (LAD) coronary artery showed calcified pla-

ques in the mid-portion, which caused a mild stenosis

(\50%). No lesions were seen in the proximal and distal

portions of the LAD. There were three big diagonal vessels

without lesions. Interestingly, the circumflex artery (CX)

arose from the first diagonal vessel and had no significant

lesions (Fig. 1).

Because the patient was asymptomatic and there was no

evidence of significant CAD, he underwent only a maximal

treadmill test which was negative. At a follow up, 1 year

later, he was still asymptomatic and doing fine.

Case 2

A 61-year-old male patient was referred to us after having

performed a traditional CA for suspected CAD.

CA showed that RCA was the dominant vessel and

along with the left coronary artery (LCA) originated from

the right sinus of Valsalva (Fig. 2). Although several pro-

jections were performed, it was not possible to visualise the

CX artery.

MDCT was performed successfully (Philips Brilliance

64) using 100 ml contrast medium (Iomeron 400, Bracco)

and all coronary segments were visualised. Prior to MDCT,

the patient was treated with beta-blockers per os (meto-

prolol 50 ? 50) because his heart rate was high.

The RCA was the dominant vessel; at the crux, there

was a soft plaque which caused a 50% reduction of the

lumen (Fig. 2). There were a big PD and PL arteries that

were free from significant atherosclerotic lesions.

The LCA arose from the right sinus of Valsalva and

gave origin only to an LAD in the absence of CX artery.

From the LAD originated three diagonal branches without

lesions (Fig. 3).

Discussion

Coronary angiography is still the gold standard technique

to evaluate CVs. However, this technique is a luminogra-

phy and is unable to visualise the vessel’s wall and the

presence of soft or calcified plaques.

EBCT gives us information regarding the presence of

calcium in the CVs wall which is important to stratify the

prognostic value of CAD. However, with EBCT, the data

related to the lumen of the vessel as well as the presence of

non-calcified plaques are missed.

All these information can be obtained with MDCT.

However, MDCT should be used carefully as there is

some concern regarding its high radiation dosage, espe-

cially when patients, besides MDCT, must perform CA

and/or myocardial perfusion scintigraphy. Fortunately,

recent improvements in MDCT technology with the

Fig. 1 Globe image of the left coronary artery; the circumflex artery

(CRX) originates from the first diagonal branch (D1). The left anterior

descending coronary artery (LAD) has calcified plaques in the mid-

portion which caused a mild stenosis (\50%)

Fig. 2 Two-dimensional map (2D map) of the coronary tree. The left

coronary artery (LCA) originates close to the right coronary artery and

gives only a left anterior descending artery (LAD); the circumflex

artery is absent. The right coronary artery (RCA) is dominant and has

a soft plaque at the crux (50%)
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introduction of the ‘‘step and shoot’’ protocols reduced the

radiation dosage significantly from about 18 to 4 mSv

which is almost equal to that of traditional CA.

In the first case, MDCT showed us that regardless of the

Agatston score the calcified plaques in the LAD were not

significant.

In the second case, CA was not able to visualise the soft

lesion of the RCA at the level of the crux which in fact

could be responsible for the symptoms of the patient.

Moreover, MDCT in both cases was able to give us

information related to the anomalous origin of both CX

arteries and visualise the course of the CVs within the

heart.

In both cases, MDCT was useful to decide on how to

treat the patient.

Conclusion

In this paper, we describe the usefulness of MDCT in the

evaluation of patients suspected to have CAD. In particu-

lar, MDCT was able to detect a rare anomalous origin of a

CX artery which arose from the first diagonal branch and a

case of a LCA which arose from the right sinus of Valsalva

and gave origin only to the LAD in the absence of CX

artery.
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Fig. 3 Globe image of the left coronary artery (LCA). The LCA

arises from the right sinus of Valsalva and gives origin only to a left

anterior descending artery (LAD); there is not a circumflex artery

Intern Emerg Med (2010) 5:67–69 69

123


	Anomalous origin of circumflex arteries evaluated with MDCT
	Introduction
	Case 1
	Case 2
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


