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Monochromatic imaging technique of dual-source dual-energy computed tomography based on
iterative reconstruction for abdominal angiography
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Abstract: Objective To explore the image quality of monochromatic imaging technique of second-generation dual-source
computed tomography (CT) based on sonogram affirmed iterative reconstruction (SAFIRE) for abdominal vessel, portal
vein. Methods Forty patients who underwent the upper-abdominal enhanced CT scan and dual-energy scan in the portal
venous phase were selected. The dual-energy monochromatic software was applied to get the energy curve of contrast to
noise ratio (CNR) of main portal vein, and obtain the monochromatic image with optimal monochromatic point. The
obtained image data in the portal venous phase was retrospectively reconstructed by three different methods, optimal
monochromatic+ filter back projection (FBP) in group A, optimal monochromatic+ iterative SAFIRE-3 in group B, dual-
energy tubes of 80 kV and 140 kV in group C. After scanning, automatically weighted portal venous images with tube
voltage of 120 kV, the images of 120 kV+ FBP, were taken as the routine group. The maximum intensity projection (MIP),
volume rendering (VR) and multiplanar reformation (MPR) of portal venous vascular reconstruction were conducted on a
workstation. At the central layer of portal venous branch, the CT value of main portal vein and liver parenchyma, and the
noise standard deviation were measured; the CNR was calculated. The portal venous images were evaluated by two
experienced radiologists. Results The portal venous CT values were respectively (192.31+37.88) HU, (189.89+37.42) HU,
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(152.54+27.58) HU in group A, B, C. And the CNR were respectively 5.83+1.28, 8.16+1.96, 2.57+1.27 in group A, B, C.

monochromatic imaging, which can be used in the clinic, shows better image quality.

The image quality of group A and B were significantly higher than that of group C, with statistical differences (P<0.01).
Conclusion Compared with the conventional imaging in the dual-source dual-energy CT for portal venous imaging, the

Key words: portal vein; monochromatic imaging; angiography; tomography; iterative reconstruction
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a: CT value of optimal monochromatic portal vein (PV)

b: Optimal monochromatic energy spectrum

E1 SEAKRREE
Fig.1 Optimal monochromatic PV image
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Tab.1 Comparison of CT value, noise SD value, CNR of PV and liver parenchyma (HU, Mean+ SD)

CT value of SD value of CT value of liver SD value of liver CT value of PV
Group CNR

PV PV parenchyma parenchyma enhancement

A 192.31+37.88 28.97+34.88 114.95+30.59 13.29+3.44 77.35+24.93 5.83+£1.28
B 189.89+37.42 23.95+38.07 117.85+24.87 8.96+2.66 72.03+23.81 8.16+1.96
C 152.54+27.58 17.79+5.78 116.14+27.43 15.71+6.71 36.36+16.93 2.57+1.27
F value 27.03 19.63 27.07 23.77 26.84 26.71
P value <0.01 >0.05 >0.05 <0.01 <0.01 <0.01

Group A was processed by optimal monochromatic+ FBP; group B was processed by optimal monochromatic+ SAFIRE-3; group C was

routine group. CT: Computed tomography; SD: Standard deviation; CNR: Contrast to noise ratio
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Tab.2 Evaluation of VR and MIP images

VR MIP
Group PV grading
Excellent Good Average Poor Excellent Good Average Poor
A 28 11 1 0 30 10 0 0 4.41+0.74
B 32 8 0 0 38 2 0 0 4.93+0.71
C 15 6 19 0 19 12 9 0 3.79+0.69

VR: Volume rendering; MIP: Maximum intensity projection

c: MIP image of PV in group B d: VR image of PV in group B

e: MIP image of PV in group C  f: VR image of PV in group C

2 34H1BKMIP 1 VR ELLEE
Fig.2 Comparison of MIP and VR images of PV

The vessel contrast and CNR of optimal monochromatic groups, group

Aand B, were better than those of routine group, group C.
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Fig.3 Indistinct display of MIP image reconstructed

by 80 kV+ iDosed iterative technique for male patient
aged 48 years, with BMI=30
BMI: Body mass index
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Fig.4 Clear display of MIP image reconstructed

by optimal monochromatic+ SAFIRE iterative
technique for male patient aged 52 years, with
BMI=31
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