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Summary: This study was performed to examine relationships between low-contrast resolution and radiation dose, and between low-
contrast resolution and scanning time in a multidetector-row CT with 16 detector rows by expressing the low-contrast resolutions numer-
ically using an objective technique.

A phantom for evaluation of low-contrast resolution was scanned at 100 mAs with sixteen patterns of scan parameters under several
X-ray beam widths, X-ray tube rotation times, and helical pitches. Low-contrast resolutions in the obtained images were expressed nu-
merically based on receiver operating characteristic (ROC) curves, and relationships among low-contrast resolutions, radiation doses,
and scanning times were assessed by using single regression analysis.

As a result, it was shown that the exponential increase of radiation dose according to the improvement of low-contrast resolution could
not be avoided. A similar tendency was confirmed about scanning time. However, it was suggested to be able to shorten the scanning

time depending on setting of X-ray tube rotation time and tube current.
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Fig.1 Experimental set up for evaluation of low-
contrast resolutions
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Table 1 Patterns of scan parameters.

Rotation Beam

atems.(me W R
1 0.5 10 0.5625 : 1
2 0.5 20 0.5625 : 1
3 0.7 20 0.5625 : 1
4 0.9 20 0.5625 : 1
5 0.5 10 0.9375: 1
6 0.5 20 09375 :1
7 0.7 20 0.9375: 1
8 0.9 20 0.9375: 1
9 0.5 10 1.375: 1
10 0.5 20 1.375: 1
11 0.7 20 1.375: 1
12 0.9 20 1.375: 1
13 0.5 10 175 : 1
14 0.5 20 175 : 1
15 0.7 20 175 :1
16 0.9 20 175 : 1
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Fig.2 Cross-section of the phantom used for evalu-
ation of low-contrast resolution
Region A is the signal region in an on-center lo-
cation (theoretical pixel value, 60 HU), and re-
gion B is the noise region in an on-center loca-
tion (theoretical pixel value, 50 HU). Region C is
the signal region in an off-center location (theo-
retical pixel value, 60 HU), and region D is the
noise region in an off-center location (theoreti-
cal pixel value, 50 HU). Each region is 10 mm in
diameter.
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Fig.3 Relationship between Az and displayed CTDIvol
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Fig.4 Relationship between Az and scanning time
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Fig.5 Relationship between displayed CTDIvol and scanning time
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