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Reduction of Contrast Dose in Computed Tomography Angiography of Large
Vessels by Virtual Monochromatic Image of Dual Energy Computed Tomography

Yohei KASAI, Takuya AKAGAWA, Yoshiharu FUKUI

Department of Radiological Technology, Tokushima Red Cross Hospital

A virtual monochromatic image (VMI), which can be produced by dual energy computed tomography, uses two
different X-ray energies to produce a virtual low-voltage image to enhance the contrast effect. The amount of contrast
agent used in aortic computed tomography angiography (CT-A) is generally determined using the fractional dose (FD)
method, which defines the injection rate of contrast agent per body weight. However, there is no indication of how
much the amount of contrast agent can be reduced. This study aimed to investigate the optimal contrast reduction
rate for aortic CT-A imaging using VMI and the FD method.

This study included 17 patients who underwent aortic CT-A imaging with contrast reduction using VMI and the FD
method. The contrast effect was evaluated using VMI at 70, 60, 50, and 40 keV with a FD of 10-7 mgl/kg/s. The
CT values and SD of the aortic arch and abdominal aorta and the SD of the liver parenchyma were measured, and the
CNR was calculated.

A CT value of 300 HU was obtained in 16 of 17 cases with VMI at 40 keV. The lower the VMI voltage, the higher
the SD, and the better the CNR. The lowest contrast dose was achieved in the abdominal aorta at -76.7%, and the
CT value exceeded 300 HU at a FD of 7 mgl/kg/s and VMI voltage of 47 keV.

In patients who can be diagnosed only in the arterial phase, a FD of 7 mgl/kg/s can reduce the contrast loss rate
to a maximum of -76.7%, and a VMI voltage of 47 keV can produce images with low noise effects while ensuring CT

values.
Key words : X-ray CT, dual energy CT, fractional dose, virtual monochromatic spectral image, CT values
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