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- Quality of Image and Exposure Dose According to kVp, mA and
lterative Reconstruction in Computed Tomography -
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(Table 1) Phantom scan protocol

kVp, mA IR (1~6 phase)

Collimator (mm) 10 10
Slice thickness (mm) 25 2.5
kVp 80, 100, 120, 140 120

" 50, 100, 150, 200, 134

250, 300, 350, 400

DFOV (mm) 50 50

Rotation time (s) 1 1
Filter Large Large

Ko AP0 TS 80~140 kVp7HK|, BT 50~
400 mA71) 2 20 KkVpek 50 mA%] WBkE Fof Al
o 1RO whE 3H A o= ¥R 120 kVp, AR 134
mA9| I Y Yof|A] AR8-8}+= Protocol S AHE-SIe] IR 1~6
Ae] 67) Gt None IR 171 F/4= S5s3I

AEZHASEZ= 2.5 mm Slice thickness, 10 mm
Collimator, Axial scan, Tube rotation time 1, 50 DFOV,
Large filterS AR50 A f18l L3t 2d=4
o2 3HA AMNEIY I Table 1),
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Unper dice 5 © messre BN and BHU, Garter dick 5 1 mease HU and S
(A) Nore IR, (B) IR Phase 2, (C) IR Phase 4, (D) IR Phase 6

[Fa. 2] ROl regions in CT image
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(Table 2) Image quality and exposure dose on tube voltage

kVp
80 100 120 140
S p

mean mean mean mean

+3D +8D +3D +SD
HU -120.11 -100.07 -88.87 -80.24 20001 0.000°

+1.55 +0.49 +0.38 £0.25 ' '

-989.12 -990.43 -991.20 -991.62 §
BHU i 66 0,93 0,58 0,24 11.614 0.009
869.01 890.37 902.33 911.38 "
. +5.40 +1.00 +0.60 +0.42 2.01 0.000
23.79 13.50 9.56 7.82 .
BN +12.72 +7.25 +4.50 +3.43 15.884 0.001
43.87 78.62 108,76 131.94
SRR £16.99 +29.04 436,91 +42.40 16741 0.001
CTDIvol 6.93 13.34 21.14 30.31 - .
(mGy) +3.94 £7.58 +12,01 +17.23 13.065 0.004

* p(0.05
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(Table 3) Image quality and exposure dose on tube current

mA
50 100 150 200 250 300 350 400 52 o
mean mean mean mean mean mean mean mean
+SD +SD +SD +SD +SD +SD +SD +SD
-98.05 96.55 -96.95 97.54 -97.27 97.36 -97.84 -97.01
Hu +18.23 +15.95 +17.11 +16.94 +17.56 +17.26 +17.62 +17.16 0858 0997
-987.05 -990.07 -990.93 -991.23 -991.49 -991.51 -991.55 -990.91
B
Hu +6.02 +1.93 +0.67 +0.67 10,41 10,44 +0.57 +0.49 10794 0.148
g 889.00 893,52 893.98 893.70 894,22 894.15 893.71 893,90 0.932 0.996
124,09 +17.84 +17.70 +17.29 +17.69 +17.16 +17.30 +17.64 : S
28.74 18.40 14.03 11.64 10.45 9.53 8.05 7.89 "
BN 11606 1018 4726 4589 4540 483 416 43 W8 000
38.43 59.36 76.29 90,42 101,28 111.59 119.40 129,64 ;
SN Y887 Amsi 3391 3745 tidy  hig93  bisod  dspog oo 008
CIDIvol 3.88 7.76 11.64 15.52 19.39 23,27 28,93 33.06 17.040 0.017*
(mGy) +2.18 +4.36 +6.55 +8.73 +10.92 +13.10 +16.28 +18.61 : ‘
* p<0.05
(Table 4) Changes in image quality according to IR phase levels
IR Phase
None 1 2 3 4 5 6 52 o
mean mean mean mean mean mean mean
+SD +SD +SD +SD +SD +SD +SD
18.17 19.07 18.61 18.03 16.92 16.91 17.30
HU 595 *
+0.11 £0.70 +0.83 40,36 +0.49 40,19 +0.30 16.595 0.011
-997.96 -997.55 -997.63 -998.20 -997.86 -997.42 -997.15
BHU
40,38 +0.25 +1.04 0,87 10,56 10,05 0,17 6.8%3 0332
. 1016.14 1016.61 1016.24 1016.23 1014.78 1014.33 1014.45 15.027 0.020°
+0.45 10.46 +0.69 +1.20 +0.35 +0.21 10.33 ' '
39.73 35.43 33.17 29.16 27.33 26.80 24,63
BN
10,30 10,39 10,76 +0.83 40,26 +0.15 +0.28 19.636 0.003
25,58 28,70 30.65 34.87 37.14 37.85 41.20 .
. +0.20 +0.30 +0.71 +1,02 +0,36 +0.21 +0,46 19.636  0.003
* p(0.05
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*Abstract

Quality of Image and Exposure Dose According to kVp, mA and
lterative Reconstruction in Computed Tomography

Sang-Young Cha"-Jae-Yoon Park?-Yong-Ki Lee?-Jeon-Hun Kim*-Jae-Ho Choi®

U Department of Radiology, Inha University Hospital
? Department of Radiology, Incheon Christian Hospital
Y Dept. of Radiological Technology, DongNam Health University
Y Department of Radiatioin Oncology, Konyang University Hospital
Y Department of Radiological Technology, Ansan University

The purpose of this study is to investigate the image quality and exposure dose according to kVp and
mAs in CT and to confirm improvement in image quality according to None IR and IR(Iterative
Reconstruction) levels, Measurement results of image quality using Image J, HUHounsfield units) and
BN(Background Noise) are decreased, while SNR(Signal to Noise Ratio) and CIDILu(CT dose index vol-
ume) are increased as the kVp increases and there was no change of BHU(Background Hounsfield units).
BN was reduced due to increased kVp, while SNR and CIDI,, were increased. Also, the higher IR stage,
the lower BN, SI(Signal Intensity) and HU while SNR was improved by about 10~60%,

Based on this, when applying IR for clinical applications, it is necessary to finely adjust kVp and mA
with a phased approach.

Key Words : Computed Tomography, Signal to Noise Ratio, Iterative Reconstruction, Exposure Dose, Tube
Voltage, Tube Current
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