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Robust deconvolution for low-dose CT myocardial perfusion imaging

CHEN Weiguo, HE Jiexin, MO Tianlan, BIAN Zhaoying
School of Biomedical Engineering, Southern Medical University, Guangzhou 510515, China

Abstract: A robust deconvolution algorithm was proposed for improving the low-dose CT myocardial perfusion imaging.
Considering the correlation and redundancy of blood flow signals in the CT myocardial perfusion images, we introduced a low-
rank and sparsity regularization in the proposed algorithm to enhance the robustness of the deconvolution model. The experimental
results of the low-dose CT simulated XCAT myocardial perfusion show that compared with those existing methods, the proposed
algorithm not only effectively suppresses the noise and artifacts in the myocardial perfusion image, but also preserves the

diagnostic information of myocardial ischemia, providing better quantitative images for the diagnosis of myocardial ischemia.
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Fig.1 XCAT myocardial perfusion digital phantom image (a) and

low—dose CT-myocardial perfusion imaging reconstructed from

the simulated projection data (b)
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Tab.1 CT scan imaging parameters

Parameters Values
Image size 512x512
Source-to-object distance 746 mm
Source-to-detector distance 1361 mm
Projection views per rotation 1 160
Detector bin numbers 672
Slice thickness 1.0 mm
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MBEF: Myocardial blood flow; MBV: Myocardial blood volume; MTT: Mean transmit time; sSVD: Standard

truncated singular value decomposition; HDTV: High-dimension total variation; LR-TV: Low-rank total variation
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Fig.2 Hemodynamic parameter maps of the XCAT myocardial perfusion phantom by different deconvolution methods
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Fig.3 Horizontal profiles of myocardial ischemia region in Fig.2
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Tab.2 Peak signal to noise ratio measured on the parameters maps

in Fig.2
MBF MBV
Method oo » MTT/s
/mL-100 g+ min /mL-100 g
sSVD 18.974 3 16.436 7 8.7229
HDTV 33.830 8 28.533 9 22.6163
LR-TV 40.014 4 37.3826 26.0117
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Tab.3 Structural similarity measured on the parameters maps

in Fig.2
MBF MBV
Method L » MTT/s
/mL-100 g+ min /mL-100 g
sSVD 0.184 9 0.844 9 0.968 9
HDTV 0.922 4 0.989 2 0.957 4
LR-TV 0.997 1 0.999 2 0.984 4
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