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Evaluation of Ultra-low-dose Thoracic Multi-
detector-row CT using Different Reconstruc-
tion Kernels and New Reconstruction Algorithms

Akifumi Fujita", Yasuhiro Imai”, Yun Shen?
Yuko Kinebuchi”, Wakako Yamamoto"-»
Takaki Hayashi” Hayato Kubota",
Masao Obuchi", Minoru Honda"
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CT has great advantages in detecting early-stage small lung
cancer and is becoming common in lung cancer screening.
Multi-detector-row CT (MDCT) can provide thin-slice
images with low radiation exposure. In this study, ultra-low-
dose (5 mAs: 10 mAs, 0.5 sec/rot) thoracic MDCT images
were evaluated. We describe the differences in image qual-
ity and quantity between the different reconstruction kernels.
We also propose a new reconstruction algorithm (ultra-low-
dose reconstruction algorithm: ULR) for ultra-low-dose
thoracic CT, to reduce noise and streak artifacts. We are
convinced of the usefulness and possibility of ultra-low-dose
thoracic MDCT with ULR algorithms for lung cancer screen-
ing.
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Fig. 1 SD of 5 mAs, 5 mAs with ULR, and 100 mAs images.
A : SDeur 1, 2: SD in ROI outside the lung field. SDi 3, 4: SD in
ROl inside the lung field. SDoyr shows noise.

A : (SDw? and SDour?)shows the artifact. B, C : The graph shows
great difference between the reconstruction kernels in ultra-low-
dose images. Standard, Detail, and Soft kernel decreases noise
and artifact. Images with ULR decrease more noise and artifact
than conventional reconstruction images.
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Fig. 2 72-year-old female. Lung field CT im-

ages at the pulmonary apex level with different A ‘ B
dose and reconstruction kernel. A small nodule
at the left dorsal apex can be seen more clearly,
and the image sharpness is improved by ultra-
low-dose imaging with bone kernel reconstruc-
tion using ULR.

A @ Conventional dose (100mAs)image with Lung
kernel reconstruction.

B : Ultra-low-dose (5 mAs)image with Lung ker-
nel reconstruction.

C : Ultra-low-dose (5 mAs)image with Standard
kernel reconstruction.

D : Ultra-low-dose (5 mAs)image with Bone
kernel reconstruction using ULR.

Fig. 3 72-year-old male. Lung field CT images
of ground-glass opacity lesion with different dose
and reconstruction kernel. Significant reduction
of streak artifact is noted even by ultra-low-dose
imaging with Bone kernel reconstruction using
ULR.

A . Conventional dose (100mAs)image with Lung
kernel reconstruction.

B : Ultra-low-dose (5 mAs)image with Lung ker-
nel reconstruction.

C : Ultra-low-dose (5 mAs)image with Standard
kernel reconstruction.

D : Ultra-low-dose (5 mAs)image with Bone ker-
nel reconstruction using ULR.
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