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Background
In this study we evaluate the diagnostic accuracy of
myocardial perfusion pixel maps for detecting coronary
artery disease (CAD). We also compare the performance
of perfusion pixel maps with and without myocardial
segmentation.

Methods

Forty-seven patients had 1.5T steady state free preces-
sion, regadenoson stress perfusion CMR and either a <
30% coronary narrowing by CT angiography (CTA) or a
>70% stenosis by invasive coronary angiography (ICA).
CMR perfusion pixel maps were generated by a model-
constrained deconvolution with and without the myo-
cardial segmentation. The two independent observers
were blinded to clinical information.

Results

Significant coronary stenoses were present in 22 of 47
patients. The diagnostic accuracy of pixel-wise quantifica-
tion of myocardial perfusion is summarized in Table 1. All
of the pixel maps were of diagnostic quality (Figure 1).
Interobserver agreement was excellent for ROI guided
pixel maps (kappa 0.87). Agreement between readers for
perfusion pixel-maps made without ROIs was kappa =
0.59. One reader tended towards higher sensitivity while
the other reader favored specificity.
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Conclusions

Fully quantitative stress perfusion analysis at a pixel
level has significant potential in clinical settings. As evi-
dence of feasibility, diagnostic quality perfusion pixel

Table 1 Diagnostic Accuracy of Pixel-wise Quantification
of Regadenoson Perfusion

Sensitivity Specificity Accuracy PPV NPV

No ROls Obs 1 0.82 0.88 0.85 086 085
Obs 2 0.95 0.6 0.77 068 094

Epi/Endo ROIs  Obs 1 0.77 0.96 0.87 094 083
Obs 2 0.86 0.92 0.89 09 088
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Figure 1 Perfusion Pixel-Maps in a patient with 85% LAD and
RCA stenoses. A) stress perfusion image, B) pixel map generated
using Epi/Endo ROIs, C) pixel map generated without ROI's. D), E)
and F) are the rest images and perfusion maps.

© 2014 Ta et al, licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons

( BioMVed Central

Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://

creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://creativecommons.org/licenses/by/2.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

Ta et al. Journal of Cardiovascular Magnetic Page 2 of 2
Resonance 2014, 16(Suppl 1):P214
http://www.jcmr-online.com/content/16/51/P214

maps could be generated without the spatial constraints
of the epicardial and endocardial ROIs.
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