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Analysis of factors affecting MSCT axial resolution and image noise
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Abstract: Objective To explore the factors affecting multi-slice spiral CT (MSCT) axial resolution or section sensitivity
profile (SSP) and image noise. Methods With the commonly-used abdominal scan mode, the templates of different diameters
and different parameters, such as reconstruction layer thickness, pitch, voltage and reconstruction algorithm, were adopted for
MSCT scanning, thereby statistically analyzing the effects of different parameters on SSP of cross-sectional images and
image noise. Results When pitch and collimator width remained unchanged, the full-width at half-maximum (FWHM) of
SSP obtained by different layer thicknesses and reconstruction algorithms remain basically the same (P>0.05). When
reconstruction algorithm and collimator width remain unchanged, the FWHM of SSP obtained by different pitches and layer
thicknesses also remain basically the same (P>0.05). With different collimator widths, the same pitch and the same layer
thickness, the FWHM of SSP remained basically the same (P>0.05). As the layer thickness and mAs increased, the image
noise decreased (P<0.05). With the increase of kV, image noise was decreased. There were significant differences in image
noise when different reconstruction algorithms were adopted (P<0.05). Conclusion Convolution reconstruction algorithm,
pitch and collimator width have little effect on SSP, and pitch has trivial effect on image noise, while layer thickness,
reconstruction algorithm, mAs and kV have significant effects on image noise. With the increases of layer thickness, mAs and
kV, the image noise is decreased. The higher the resolution of the reconstruction algorithm is, the larger the image noise is.
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Fig.1 SSP test phantom, embedded with wires (arrow)
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Fig.2 Spiral CT lesion detection phantom and simulated lesions with

different contrasts and diameters (arrow)
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Tab.1 Full-width at half-maximum (FWHM) of slice
sensitivity profiles (SSP) obtained by different reconstruction

algorithms and reconstructed thicknesses (mm)

&
GECHGERIS
0.60 mm 0.75 mm 1.00 mm 1.50 mm
Bifk 0.86 0.85 1.09 1.45
Frife 0.68 0.81 1.04 1.42
] 0.68 0.80 1.03 1.39

TEME H 2550 )% 32 mmx0.6 mm M2HE 0.8 4414 F ik 4s 57 . %
S R b B )2 S
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Tab.2 FWHM of SSP obtained by different pitches and

reconstructed thicknesses (mm)

2
IR /mm
0.60 mm 1.00 mm 2.00 mm
1.50 0.71 0.95 1.85
1.00 0.67 1.02 1.92
0.75 0.68 1.03 1.90
0.50 0.65 0.99 1.89
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Tab.3 FWHM of SSP obtained by different pitches and

reconstructed thicknesses (mm)

R
H2HE/mm

2.0 mm 1.5 mm
1.50 2.09 0.95
1.00 2.12 1.02
0.75 2.13 1.03
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Tab.4 Comparison of image noises at different mAs and

reconstructed thicknesses

J2IE
2R FmAS
10mm 7mm 5mm 3mm 1mm 0.6 mm
200 6.3 6.9 7.9 9.9 16.4 20.6
160 8.4 9.3 10.7 13.0 218 28.3
100 12.3 147 168 203 341 43.8
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Tab.5 Comparison of image noises at different

pitches and tube voltages

HHS YL (smooth)
BHE/KV
B30 B40 B60 B70
140 6.6 7.8 34.6 41.3
120 8.4 9.5 41.4 445
100 10.0 11.2 46.4 48.4
80 15.4 16.1 49.8 525
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