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Noise of different tissues in chest CT scanning based on digital simulated technique
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Abstract

BACKGROUND: Image noise level is closely related with the image quality in the CT images, it directly affects and limits of CT
resolution of low-contrast material.

OBJECTIVE: To evaluate the correlation of estimated noise with the noise of different tissues and to analyze characteristic of
different tissues noise on low dose chest scan by adding noise on raw data to simulate low dose scan.

METHODS: The noise was artificially introduced to the images of 20 volunteers using an image space noise addition tool to
simulate nine groups of low dose scans with tube current of 10, 30, 50, 80, 100, 120, 150, 180 and 240 mA. The estimated noise
of images was recorded. The noise of aorta, tissue of chest wall, vertebra, lung and air on levels of aortic arch, heart and liver
were measured.

RESULTS AND CONCLUSION: There was significant statistical difference between the estimated noise and the measured noise
in the index of aortic artery and other tissues estimated noise (P < 0.05), which had linear correlation. The noise of different
tissues increased significant in groups of 10-50 mA, and decreased gradually with the increase of current in groups of 80-240
mA. There was no statistical difference of the estimated noise value between the noise of 120 and 180 mA groups (P < 0.05). The
estimated noise of noise addition tool can be used to evaluate the image noise of different tissues. The tube current of 120 mA to
180 mA in low dose chest CT scan can reduce radiation dose and keep the image quality of different tissues.
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Table 1 Comparison of actual measured noise and
A: Apex; B: Aortic arch; C: Heart; D: Lung base simulated noise at different IP&EISS‘ n=20, HU)
Figure 1 The CT images of chest were divided into
four cross sections Different levels of lung
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A% FIFGEA ﬂﬁﬂkﬁﬁ%?iﬁii‘%w noise
>k K] 23R 5, = N D) 15 Simulated 76.59+14.10 19.05+11.78 22.72+14.15
HOAR A BRI I A, VST g | Simie
PR SBAUAG A AT R . R S T 5 o 0007 0016 0855
TN . o e earson . . .
JREUREET BB A, AR 5 X L s B correlation
N =1 =7 === (5-7] g 5, coefficient
I:&LI&I;I‘ﬁ?:EZ_\‘H%k_F‘m/J); %DYNFD o 1%[]7'\‘ t 3103 1928 0890
P 0.003 0.057 0.376

AT S T B BIL i 0y W 7 T S e 41 4 Ji e
i, I SR AU [ A CT-CT I &
I AR P BN AR I CT R . s
IR 75 AR DU e (A T A 4
FARE A TR«

Osimulated™Oactual X \/mAS actuall MAS simulated

¥ B CTIR4G R T NG 25 (A1 g
PR, IS INME S E10, 30, 50, 80, 100,
120, 150, 180:240 mAILOM: iy 414t 1%,
TS P P AU st o N IR B A A 21
Tk B, LU S 4199 mm?
R X CTAE S b 2 (SDAH )« LACTAE bRt 24
g Stz g 2,

FEMEIERR: DA R A
FEL S0 e 75 1 R C 485 5 P AP S [) 5 PR I

R 2 AFEAZINEFS S B Pearson 4H
Table 2 Pearson correlation coefficient of actual
measured noise and simulated noise in

different tissues (r)
. Soft
Different . .
tissue of . Thoracic
levels of Air Lung Aorta
chest vertebra
lung
wall

Aortic arch 0.872  0.866 0.823 0.885 0.927
Heart 0.861  0.875 0.608 0.869 0.916

Lung base 0.875  0.550 0.586 0.855 0.856
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1-9; Groups of tube current (10, 30, 50, 80, 100, 120, 150, 180, 240 mA)

Figure 2 Comparison of actual measured noises of different
tissues in low-dose scanning images of volunteer
chest
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Figure 3 The simulated images of chest CT images: 30 mA,
120 mA and 180 mA
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Table 3 Comparison of actual measured noise of different tube
currents in low-dose scanning images of volunteer

chest P)

Groups of tube Air Aorta Soft tissue of Lung Thoracic

current chest wall vertebra
100/80 mA 0.975 0.310 0.460 0.916 0.987
100/120 mA 0.928 0.461 0.377 0.999 0.998
100/180 mA 0.150 <0.01 <0.01 0.626 0.647
120/180 mA 0.685 0.062 0.129 0.856 0.856
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