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Fundamental Study for Lung-cancer Screening
by Helical CT
First Report: Evaluation of radiation dose and
image quality using a phantom

Shigeki Itoh", Shuji Koyama®,
Masatoshi Tusaka?, Hisashi Maekoshi?,
Mitsuru Ikeda®, Toyohiro Ohta*,
Tuneo Ishiguchi* and Takeo Ishigaki®

In a fundamental study on the early detection of lung cancer
by helical computed tomography (CT), we evaluated the effect
of scanning parameters on radiation dose and image quality
using a phantom. The exposure dose at the center of the gantry
and the absorbed dose at the center of an acrylic phantom
changed linearly in proportion to tube current. On the other
hand, as the table feed speed increased, the rate of reduc-
tion in these doses became smaller. While the change in CT
value of an acrylic sphere in the longitudinal axis, the dif-
ference in CT value between an acrylic sphere and styrofoam
in the horizontal plane and the CT profile curve of an acrylic
sphere in the horizontal plane did not change according to
tube current, an increase in table feed speed brought about
the degradation of these items. In conclusion, reduction of
the tube current in helical scanning is able to reduce radia-
tion dose without causing a significant change in image
quality, but an excessive increase in table feed speed does
not reduce radiation dose effectively and is associated with
degradation in image quality.
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Fig.1 Method for evaluating radiation dose of helical CT

A pencil type ionization chamber (arrow)is fixed in the center of a gantry
by the supporting bar. By this method, helical scan in the distance of
300mm can be performed without moving the chamber.
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Table 1 Coefficient of conversion of integral dose into exposure dose

Table 2 Change of radiation dose depending on tube current

tube current center of gantry
(mA)  exposure dose (x10-3 Clkg)

center of phantom
absorbed dose (cGy)

50 3.77 3.42
100 7.40 6.74
150 i 10.1
200 14.8 13.4
250 18.4 16.7

tube current Pb sleeve( +) Pb sleeve(-) ratio
(mA) (R) (R-cm) (em-1)
50 0.057 0.062 0.916

100 0.110 0.127 0.866
150 0.164 0.193 0.850
200 0.220 0.256 0.859
250 0.274 0.323 0.848

mean * standard deviation:0.868 £ 0.025
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Fig.2 Change of radiation dose depending on tube current
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Table 3 Change of radiation dose depending on table feed speed

table feed center of gantry center of phantom
(mm/second) exposure dose(x10-3 C/kg) absorbed dose (cGy)

10 7.02 6.44
15 4.82 4.41
20 3.77 3.42
25 3.07 2.82
30 2.63 2.43
radiation dose
8 -
1 o £Xposure dose
7] ® (x103 C/Kg)
6 - g Absorbed dose
) ® (cGy)
5 -
4
3 Q.
2 4
14
0 ! I I T
10 20 30 mm/sec
tube feed speed

Fig.3 Change of radiation dose depending on table feed speed
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Fig.4 Change of CT value along the longitudinal axis depend-
ing on tube current
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Fig.5 Change of CT value along the longitudinal axis depend-
ing on table feed speed
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