
EDITORIAL COMMENT

CT angiography; useful in non-selected outpatients?

E. E. van der Wall Æ J. D. Schuijf Æ M. J. Schalij Æ
J. W. Jukema Æ J. J. Bax

Published online: 15 January 2009

� The Author(s) 2009. This article is published with open access at Springerlink.com

Several imaging technologies have become available

for diagnostic cardiac imaging, such as single photon

emission computed tomography (SPECT) [1–7], pos-

itron emission tomography (PET) [8], magnetic

resonance imaging (MRI) [9–13], and coronary com-

puted tomography angiography (CTA) [14–38]. These

techniques individually offer unique advantages, but

also suffer from specific limitations. CTA mainly

provides anatomical information, MRI offers anatom-

ical and functional information, whereas SPECT and

PET offer metabolic and functional information.

In particular gated SPECT provides functional infor-

mation as this modality can be applied during con-

ventional stress and allows the calculation of left

ventricular volumes and ejection fraction. Software

techniques have been developed to combine cardiac

images from different modalities and generate com-

posite multimodality images, allowing better diagnosis

than obtained from images analyzed separately.

Hybrid scanners (SPECT/CT and PET/CT) have also

been proposed for integrated cardiac imaging.

However, several studies have claimed that CTA as

a stand-alone imaging modality may provide useful

and practical information in patients with suspected

and known coronary artery disease (CAD) [37–41].

Gaemperli et al. [39] showed that CTA offers a

valuable alternative for the diagnosis of CAD but its

value in the detection of functionally relevant coronary

stenoses remains uncertain. The authors compared the

accuracy of 64-slice CTA with that of myocardial

perfusion imaging using perfusion SPECT as the gold

standard for the detection of functionally CAD in 100

consecutive patients. Using a cut-off value of [75%

area stenosis, CTA yielded a sensitivity of 75%, a

specificity of 95%, a negative predictive value of 93%,

a positive predictive value of 50% and an accuracy of

94%, respectively. It was concluded that CTA is a

reliable tool to rule out functionally relevant CAD in a

non-selected population with an intermediate pretest

likelihood of disease. However, an abnormal CTA

proved to be a poor predictor of myocardial ischemia.

Min et al. [40] assessed the costs and clinical

outcomes in individuals without known CAD who

underwent CTA compared with those in matched

patients who underwent myocardial perfusion SPECT.

One-year CAD costs (additional diagnostic coronary

testing, CAD hospitalization, and coronary procedural

and revascularization costs) and clinical outcomes

were examined in individuals without known CAD

who underwent CTA (n = 1,647) compared with

those who underwent myocardial perfusion SPECT

(n = 6,588). The CTA group was less likely to
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undergo coronary angiography than the myocardial

perfusion SPECT group. Adjusted CAD costs in the

CTA group were 25.9% lower than in the myocardial

perfusion SPECT group. Consequently, individuals

without known CAD who underwent CTA as an initial

diagnostic test compared with those who underwent

SPECT incurred lower health care costs with similar

rates of myocardial infarction and CAD-related

hospitalization.

In the present issue of the International Journal of

Cardiovascular Imaging, Haramati et al. [41] evaluated

the utility of CTA for demonstrating CAD in inner-city

outpatients. CTA was prospectively compared with

stress SPECT myocardial perfusion imaging in 61

patients in an ethnically diverse, gender-balanced

population. A luminal stenosis of[70% on CTA was

considered positive. Results were compared with

SPECT perfusion defects and correlated with clinical

endpoints (hospital admissions, cardiovascular events,

coronary interventions and deaths). There was moder-

ate global agreement of 79% between CTA and SPECT

(kappa 0.483). With SPECT as the reference standard,

CTA had a sensitivity of 73%, a specificity of 80%, a

negative predictive value of 90%, and a positive

predictive value of 55%. Eleven patients (18%) under-

went subsequent cardiac catheterization, which proved

to be positive in 91% of patients. Compared with

catheterization, CTA and SPECT had positive predic-

tive values of 90% and 83%, respectively.

The current study supports the value of CTA as an

alternative modality for the evaluation of CAD in an

ethnically diverse, gender balanced inner-city outpa-

tient population, whereby CTA had a high negative

predictive value of 90% in comparison with SPECT.

Reported limitations of the study were the rather

small study population, the small portion of diabetes

patients (10%), the low number of invasive angio-

grams (18%), the relatively short follow-up period of

9 months, and the low event rate. Furthermore, in

comparing CTA with SPECT one has to realize that

SPECT perfusion imaging and CTA provide different

and complementary information on CAD, namely

detection of ischemia versus detection of atheroscle-

rosis. This might explain the discordant findings in 13

patients i.e. 46 had a normal SPECT and 33 patients a

normal CTA. Either a non-critical stenosis (i.e.

normal CTA) may still give rise to a perfusion defect

(certainly in case of a cut-off value of 70% for a

critical stenosis), or a normal SPECT may occur

with anatomically significant—but hemodynamically

insignificant—atherosclerosis. In addition, seven

patients could not be evaluated by CTA. Lastly, as

the mean pretest-likelihood was rather low (30%), the

number of false positives tend to increase which may

affect specificity. Nevertheless, the study of Haramati

et al. [41] is a very valuable contribution to the early

identification of coronary atherosclerosis in an ethni-

cally heterogeneous group of inner-city outpatients.
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Lesional overexpression of matrix metalloproteinase-9

promotes intraplaque hemorrhage in advanced lesions but

not at earlier stages of atherogenesis. Arterioscler Thromb

Vasc Biol 26:340–346

30. Budoff MJ, Shaw LJ, Liu ST et al (2007) Long-term

prognosis associated with coronary calcification: observa-

tions from a registry of 25, 253 patients. J Am Coll Cardiol

49:1860–1870

31. Akram K, Voros S (2008) Absolute coronary artery cal-

cium scores are superior to MESA percentile rank in

predicting obstructive coronary artery disease. Int J Car-

diovasc Imaging 24:743–749

32. Schenker MP, Dorbala S, Hong EC et al (2008) Interrelation

of coronary calcification, myocardial ischemia, and out-

comes in patients with intermediate likelihood of coronary

artery disease: a combined positron emission tomography/

computed tomography study. Circulation 117:1693–1700

33. Djaberi R, Beishuizen ED, Pereira AM et al (2008) Non-

invasive cardiac imaging techniques and vascular tools for

the assessment of cardiovascular disease in type 2 diabetes

mellitus. Diabetologia 51:1581–1593

34. Scholte AJ, Schuijf JD, Kharagjitsingh AV et al (2008)

Prevalence of coronary artery disease and plaque mor-

phology assessed by multi-slice computed tomography

coronary angiography and calcium scoring in asymptom-

atic patients with type 2 diabetes. Heart 94:290–295

35. Bax JJ, Young LH, Frye RL et al (2007) Screening for

coronary artery disease in patients with diabetes. Diabetes

Care 30:2729–2736

36. Scholte AJ, Bax JJ, Wackers FJ (2006) Screening of

asymptomatic patients with type 2 diabetes mellitus for

silent coronary artery disease: combined use of stress

myocardial perfusion. J Nucl Cardiol 13:11–18

37. Schuijf JD, Wijns W, Jukema JW et al (2006) Relationship

between noninvasive coronary angiography with multi-

slice computed tomography and myocardial perfusion

imaging. J Am Coll Cardiol 48:2508–2514

38. Scholte AJ, Schuijf JD, Kharagjitsingh AV et al (2008)

Different manifestations of coronary artery disease by

stress SPECT myocardial perfusion imaging, coronary

calcium scoring, and multislice CT coronary angiography

in asymptomatic patients with type 2 diabetes mellitus.

J Nucl Cardiol 15:503–509

Int J Cardiovasc Imaging (2009) 25:315–318 317

123



39. Gaemperli O, Schepis T, Valenta I et al (2008) Function-

ally relevant coronary artery disease: comparison of 64-

section CT angiography with myocardial perfusion

SPECT. Radiology 248:414–423

40. Min JK, Kang N, Shaw LJ et al (2008) Costs and clinical

outcomes after coronary multidetector CT angiography in

patients without known coronary artery disease: compari-

son to myocardial perfusion SPECT. Radiology 249:62–70

41. Haramati LB, Levsky JM, Jain VR et al (2008) CT angi-

ography for evaluation of coronary artery disease in inner-

city outpatients: an initial prospective comparison with

stress myocardial perfusion imaging. Int J Cardiovasc

Imaging (Epub ahead of print)

318 Int J Cardiovasc Imaging (2009) 25:315–318

123


	CT angiography; useful in non-selected outpatients?
	Open Access
	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 false
  /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 <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


