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Brief report

Investigation of Intensity and Slice Thickness in Head CT
Image Using Deep Learning Reconstruction
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Department of Radiology, Nagaoka Chuo General Hospital
Yudai Kanazawa, Keita Sano, Naoya Iwata

Objective : With regard to the head computed tomography
(CT) image using advanced intelligent clear-1Q
engine (AiCE), which is a type of deep learning
reconstruction (DLR) with the assumption for
acute stage cerebral infarction, the optimal intensity
and slice thickness for AiCE will be investigated in
order to obtain images with thinner slice thicknesses
using radiation doses and image SD equivalent to
filtered back projection (FBP).

Study design : Using the head CT images obtained from 30
patients, images with FBP, 4 mm images with the
reconstruction function FC67, and images with dif-
ferent intensities and slice thicknesses in AiCE were
prepared from the same data, and the contrast to
noise ratio (CNR) was calculated from each image
SD and the mean CT value of the white matter and
the gray matter. In addition, an image of a water
phantom was taken to calculate the noise power
spectrum (NPS).

Results : As a result of comparisons between the FBP and
AiCE images, the image SD of AiCE showed values
lower than FBP even with thinner slice thicknesses,
and the values became lower as the intensity
increased. The difference in the CT values between
white matter and gray matter increased with thinner
slice thicknesses and higher intensity. The CNR
calculated from the results above increased with
thicker slice thicknesses and higher intensity. For the
three items shown above, the values obtained were
better for AiCE than FBP 4 mm for all intensities
and slice thicknesses. The results of NPS showed
noise reduction for AiCE across all frequency spec-
trums. Meanwhile, for adaptive iterative dose reduc-
tion 3D (AIDR 3D), which is a type of hybrid
iterative reconstruction (hybrid-IR), an increase in
intensity only resulted in the reduction of high fre-
quency noise with no changes in low frequency
noise.

Conclusion : AiCE images with higher intensity were found
to decrease in high frequency noise dramatically and
resulted in poor spatial resolution. Also, based on the
recommended image SD provided in the Guideline
for ALI About CT exams: Imaging Concept
(GALACTIC), the optimal conditions for AiCE
images in acute stage cerebral infarction were
thought to be mild intensity and a slice thickness of
2 mm. Also, from the perspective of physical evalu-
ation, AiCE was suggested to be a superior method
of reconstruction to FBP and hybrid-IR.

Key words : DLR, head CT, acute stage cerebral infarction,
low contrast detectability, CNR, NPS, spatial resolu-
tion
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