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Fig.1 Scanned image of CTP528
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Fig.2 Scanned image of CTP468
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Frequency/Lp-cm™
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Fig.3 MTF curve of standard chest scan

1 120kV. 200 mA T MTF B 5L xE HUME
Tablel MTF values and visual values of line pairs method
under the condition of 120 kV and 200 mA

P&t S0%MTF  10%MTF  Zexfik  Wjs

Scan /Lp:em”  /Lpem'  Linepairs Noise

condition method /%
/Lp-cm™

120 kV 6.4 10.5 9 0.3

200 mA

030201-2



R AR B A T T i 3k R B 5 VA AR A

®2 AFADWMFMHT 5 BZAFETERNE

Table 2 Visual values of line pairs method of 5 testers under different scan conditions

EREL TS RE A/ Z#E B 2l C A # D ZREE
Scan condition Lp-cm ' /Lpem! /Lpem™! /Lpem! /Lp-cm’!
Tester A Tester B Tester C Tester D Tester E
80 kV, 40 mA 7 7 7 7 7
80 kV, 60 mA 7 7 7 6 7
100 kV, 30 mA 7 7 7 7 7
100 kV, 60 mA 6 7 6 7 6
120 kV, 30 mA 6 7 6 6 6
120 kV, 50 mA 7 6 7 7 6
120 kV, 200 mA 9 8 8 8 8
140 kV, 20 mA 6 6 6 6 6
140 kV, 40 mA 6 6 6 6 6
#3 GAREHAGT MTF BS54 B
Table 3 MTF values and values of line pairs method under low dose scan condition
EEEE YeE 50%MTF 10%MTF 253495/ Lp-em’™! 75/ %
Scan condition /Lp-cm™ /Lp-cm™ Line pairs method Noise
80 kV, 10 mA 2.6 8.1 7 8.8
80 kV, 20 mA 49 8.0 7 2.3
80 kV, 30 mA 6.7 114 7 1.8
80 kV, 40 mA 6.7 114 7 1.5
80 kV, 50 mA 7.0 11.9 7 1.3
80 kV, 60 mA 4.8 7.9 7 1.2
100 kV, 10 mA 34 6.8 7 8.3
100 kV, 20 mA 3.7 6.0 6 1.4
100 kV, 30 mA 4.7 7.3 6 1.1
100 kV, 40 mA 8.6 14.8 6 1.0
100 kV, 50 mA 35 5.5 6 0.9
100 kV, 60 mA 39 6.3 7 0.8
120 kV, 10 mA 1.6 2.7 7 4.9
120 kV, 20 mA 6.9 11.7 7 1.1
120 kV, 30 mA 6.5 10.9 7 0.8
120 kV, 40 mA 6.6 11.2 7 0.7
120 kV, 50 mA 6.4 8.5 7 0.6
120 kV, 60 mA 53 8.8 8 0.6
140 kV, 10 mA 2.6 3.8 7 9.7
140 kV, 20 mA 5.1 7.9 7 0.8
140 kV, 30 mA 2.9 5.6 7 0.7
140 kV, 40 mA 49 7.9 7 0.6
140 kV, 50 mA 6.6 11.1 7 0.6
140 kV, 60 mA 4.6 7.6 7 0.5
fEFH SAS8.2 X 10%MTF 5L AR g iTFip

EHHAT G0, BT8R T E AT, BEH
Satterhwaite ULl t #:56, B t46:56 . t=2.68, p=0.0131,
/NT0.05, PAHBHER ST F2ER

¥ KT 105 Lp/em {E51FR G B AT tR%K
t=0.18, p=0.8556, KT 0.05 WAL LG 2%
F. 120kV. 10 mA 5 140 kV. 10 mA F4L 2k
AR TS, MTF B/,

CT Iy Hi Gaxf b5 248241
HEBE TN CT H Z MR RPZ (Fxft
FEFAET) CT & E XY s 1 i g
W7 A 2. MTF V. 23 HF R L
TR, gt Pl 2 RN — 4 S A A
AR A EEE RS o AN RIS B i) 2ot - X LA 7] 1)
IR A7 21 . BXERAER B, HAJLL
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Correlation analysis for modulation transfer function method and

line pair method under loe dose conditions

GU Siyi' WANG Xiaowa' YUAN Baofeng® LI Xiangyang' SUN Liang'
Y(School for Radiological and Protection Sciences, Soochow University, Suzhou 215000, China)
?(Yangzhou First People's Hospital, Yangzhou 225000, China)

ABSTRACT The aim of this study is to analyze the correlation of two spatial resolution of CT image acquisition
method (modulation transfer function method and line pair method) under low dose conditions, which to provide an
objective basis for spatial resolution evaluation of CT quality control. This research scanned located mid-line CPT
528 and 486 module of Catphan 500 phantom by using GE LightSpeed 16 CT under standard chest scanning
conditions (120 kV, 200 mA) and low dose conditions (80 kV, 100 kV, 120 kV, and 140 kV four gears; 10-60 mA, 10
mA increased) separately, with CPT486 module measuring noise. Adjust the window wide and window level, observe
distinguishable lines on the card under different scanning conditions (to illustrate the impact of subjectivity on the line
pairs method, randomly selected parts of CPT528 scanned images were read by five testers and the results were
statistically analyzed). The point spread function (PSF) on the different locations were measured via the program, and
then on two-dimensional Fourier transformation of PSF to get modulation transfer function (MTF). Finally, we used
SAS8.2 software statistical to analyze 10% MTF values and visual values in order to search the correlation between
MTF method and line pairs method. The results show that when the MTF is 10% the corresponding spatial resolution
and visual values obtained by lines pair method are consistent (t'=0.18, p=0.8556). Under low-dose conditions, part of
MTF curves are influenced by noise, leading to increase of MTF value.

KEYWORDS Low-dose chest CT, Modulation transfer function (MTF), Spatial resolution, Noise
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