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A study of image evaluation and exposure dose with the application
of Tube Voltage and ASIR of Low dose CT Using Chest Phantom
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Abstract

Purpose: The purpose of this study has attempted to evaluate and compare the image evaluation and
exposure dose by respectively applying Filtered Back Projection(FBP), the existing test method, and
Adaptive Statistical Iterative Reconstruction(ASIR) with different values of tube voltage during the Low
Dose Computed Tomography(LDCT),

Materials and Methods: With the image reconstruction method as basis, Chest Phantom was utilized with
the FBP and ASIR set at 10%, 20% respectively, and the change of Tube Voltage (100kVp, 120kVp). For
image evaluation, Back ground noise, Signal to Noise ratio(SNR) and Contrast to Noise ratio(CNR) were
measured, and, for dose evaluation, CTDIvol and DLP were measured respectively, The statistical analysis
was tested with SPSS(ver. 22.0), followed by ANOVA Test conducted after normality test and homogeneity
test, (p<0.05), Results: In terms of image evaluation, there was no outstanding difference in Ascending
Aorta(AA) SNR and Infraspinatus Muscle(IM) SNR with the different values of ASIR application(p<0,05),
but a significant difference with the different amount of tube voltage(py0.05). Also, there wasn't
noticeable change in CNR with ASIR and different amount of Tube Voltage (p<0.05). However, in terms
of dose evaluation, CTDIvol and DLP showed contrasting results(p<0.05). In terms of CTDIvol, the
measured values with the same tube voltage of 120kVp were 2.6mGy with No—ASIR and 2,17mGy with
20%—ASIR respectively, decreased by 0,43mGy, and the values with 100kVp were 1,61mGy with No—ASIR
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and 1,34mGy with 20%—ASIR, decreased by 0.27mGy., In terms of DLP, the measured values with 120kVp
were 103,21mGy - cm with No—ASIR and 85,94mGy : cm with 20%—ASIR, decreased by 17.27mGy - cm(about

16.7%),

and the values with 100kVp were 63.84mGy - cm with No—ASIR and 53.256mGy - cm with

20%—ASIR, a decrease by 10,62mGy - cm(about 16,7%). Conclusion: At lower tube voltage, the rate of dose

significantly decreased, but the negative effects on image evaluation was shown due to the increase of

noise, For the future, through the result of the experiment, it is considered that the method above would

be recommended for follow—up patients or those who get health checkup as long as there is no

interference on the process of diagnosis due to the characteristics of Low Dose examination,
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Figure 1. 64 MDCT (OptimaTM CT 660 CT Scanner,
GE Healthcare Company, USA).
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Figure 2. Anthropomorphic Chest Phantom
(Flukebrome medical, USA).
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Figure 3. CT number 2} noisee 4 ascending aorta
(A)2} inpraspinatus muscle(@)0IM =% E|QiLC}.

2.3 GAEA](Image analysis)
2.3.1.BTHEN

AFH7IE Y8 Back—ground noise®} Signal-
Noise ratio(SNR), Contrast—Noise ratio(CNR)E 5}

fon, AFBF7HE sl CTDIvold} DLPE 53t
Table 1. Scan parameters for thhis study
Scan Parameters
Detector Coverrage 40mm
Thickness, Interval 5.0/2.5 mm
kVp 120/100
mA 60
Rotation Time 0.5sec
Pitch 0.984:1
DFOV 360mm
Algorithm Bone
SNR = AA(or]M)C’TNu.mber
backgroundnoise
ONR = IM CT Number — AA CTNumber
background noise
CTDIvol = CTDIw X NT /I

DLP = CTDIvol X cm

*AA : Ascending Aorta

IM : Inpraspinatus Muscle
SNR : Signal to Noise Ratio
CNR : Contrast to Noise Ratio

2.3.2 SH=EM
EABRAHL SPSS(ver. 22.0)% o]L3lAx, AFAH
At FHAAARE & F ANOVA TestE o] g3ttt

(p<0.05).
m Z 1

sha 7k qlol  ASIRA G| wWE
Aorta(AA) SNR¥} Inpraspinatus Muscle(IM) SNR&
o7t Aozt e (p<0.05), kVpol wE AA
SNR¥} IM SNRZ o3t Zpo]7h QIIth(p)0.05). E
g, ASIRS} B WSt WE CNR2 g 2po)7}
AATH(P<0.05), AZFH7to] lo} CTDIvoldt DLP=

Ascending
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gt zfol7k o™ (p<0.05), CTDIvol 120kVp,
No—ASIR7} 2.6mGy, 120kVp, 20%—ASIR7} 2.17mGy2 120
100
0.43mGy 7ZI438}+gal, 100kVp, No—ASIR7} 1.61mGy, 80
100kVp, 20%-ASIR7} 1.34mGy2 0.27mGy ZrAstgch. 60
. 20 kV
E3 DLPOJAl= 120kVp, No—ASIR7} 103.21 mGy - cm, ‘2‘8 120 kVp
120kVp, 20%—ASIR7} 85.94mGy - cmZ  17.27mGy 0
_ FBP 10% 20%
-em(16,7%) ZAASHHI, 100kVp, No—ASIR7} 63,84 ASIR  ASIR
mGy - cm, 100kVp, 20%—ASIR7} 53,25mGy * cmZ 10,62

mGy - em(16,7%) 2 ZHA3HET [Fig. 3] Comparison of DLP 120kVp In terms of DLP,

the measured values with 120kVp were

103.21mGy - cm with FBP and 85.94mGy - cm
22 with 20%-ASIR, decreased by 16.7%.
2.0
1.5 120
kV|
iy i 0
601
007 Bp 0% 20% 501
ASIR ASIR 401
30: 100 kVp
[Fig. 1] Comparison of CTDIvol 120kVp In terms of 128
CTDIvol, the measured values with the same 0
FBP 10% 20%
tube voltage of 120kVp were 2.6mGy with ASIR  ASIR
FBP and 2.17mGy with 20%-ASIR

respectively, decreased by 16.5%
P Y Y ’ [Fig. 4] Comparison of DLP 100kVp were 63.84mG

y - ¢m with FBP and 53.25mGy - cm with 2
0%-ASIR, a decrease by 16.7%.

2.0

1.5
1.0
0.5 100 kvp
0.0

FBP 10% 20%
ASIR ASIR

[Fig. 2] Comparison of CTDIvol 100kVp were 1.61mGy
with FBP and 1.34mGy with 20%-ASIR,
decreased by 16.7%.

Table 2. Comparison of Dose Exposure and Imge Quality between 120kVp 100kVp

120kVp 120kVp 120kVp 100kVp 100kVp 100kVp _
FBP ASIR 10% ASIR 20% FBP 10% ASIR 20% ASIR P
AA SNR 1.39£0.14 1.48£0.14 1.46£0.16 0.81=0.11 0.89%0.08 0.84%0.12 0.000
IM SNR 2.02+0.25 2.21+0.34 2.12+0.27 1.41+0.16 1.47+0.18 1.34+0.18 0.000

CNR 0.62+0.19 0.72+0.23 0.65+0.14 0.6+0.12 0.57£0.11 0.49%0.15 0.275
CTDI 2.6*0 2.38*0 2.17=0 1.61x0 1.48%0 1.34%0 0.000
DLP 103.21£0.07 94.57£0.07  85.94+0.02 63.87£0.04 58.54+0.04 53.25%£0.02  0.000
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