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Examination of Imaging Performance of CT Scanner Using
AiCE and CT Imaging at Low Tube Voltage

Department of Radiology, Nagaoka Chuo General Hospital;
Radiology Technician
Sakura Komagata

Objective : In Itoigawa General Hospital, where I had
worked earlier, an installed computed tomography
(CT) scanner was replaced. Several differences that
would affect imaging performance were found. The
most important differences included switch of main
reconstruction method from filtered back projection
(FBP) to advanced intelligent clear-IQ engine
(AiCE), deep learning reconstruction technology,
and change to device specifications, increase in
effective tube voltage. Apparently, the CT had lower
contrast enhanced imaging resolution, not sure, but
presumably because of the increase in effective tube
voltage. We reexamined the amount of contrast
medium and evaluated how imaging performance
was actually changed. In addition, in order to reduce
the amount of contrast medium for patients with
poor renal function, we explored the imaging perfor-
mance at lower tube voltage.

Study design : To determine appropriate contrast medium
amount (jodine amount), the difference in CT val-
ues measured before and after imaging session at
different points of time; (1) before replacing the
device, (2) after replacing the device and before
changing the iodine amount, and (3) after changing
the iodine amount according to the CT imaging
guidelines, standardization of X-ray CT imaging
(GALACTIC). We performed imaging and mea-
sured CT values with contrast media at different
concentrations by changing imaging parameters to
assess effect of lower tube voltage on imaging; (1)
tube voltage, (2) helical pitch, and (3) tube current.
In addition, standard deviations (SDs) of images
were determined for different imaging conditions in
order to address the concerns about possible insuf-
ficient radiation doses at low tube voltages.
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Results : By changing the amount of iodine, difference in

CT value (imaging performance) in the new CT
device was reduced to almost the same level that the
earlier device had achieved for common contrast-
enhanced imaging tasks. Even imaging performance
in dynamic imaging mode was also improved to a
sufficient level in the new scan. In addition, at low-
tube-voltage CT imaging the new scanner delivered
the same contrast effect as the normal 120 kVp
imaging with 67% of the normal contrast medium
amount for 80 kVp and 83% for 100 kVp regardless
of helical pitch, demonstrating that reduction in
contrast medium amount would be technologically
viable. As for SD, when the FBP was applied, SD
values exponentially increased as the tube current
was lowered, whereas the values apparently
remained unchanged when AiCE was applied. The
image quality was deteriorated when the tube cur-
rent was substantially lowered.
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Conclusion : The new CT scanner achieved the same imag-

ing performance level at abdominal CT imaging as
the earlier scanner when the amount of contrast
medium was increased. From the finding it was
concluded that the scanner had sufficient imaging
performance for the CT task. Regarding low-tube
voltage imaging, from the measurements that con-
firmed sufficient imaging performance and a concern
that less contrast medium amount was susceptible to
insufficient radiation dose and deteriorated image
quality at 80 kVp, it was concluded that CT scan-
ning at 100 kVp with contrast medium amount
reduced by 20% was recommended for patients with
poor renal function.

Key words : Computed Tomography (CT), Filtered Back

Projection (FBP), deep learning, Advanced intelli-
gent Clear-IQ Engine (AiCE)
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