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Abstract

The main issue of CT is radiation dose reduction to patient. The purpose of this study was to estimate the image
quality and dose by iterative reconstruction (IR) for adults and pediatrics. Adult and pediatric images of phantom
were obtained with 120 and 140 kV, respectively, in accordance with radiation dose in terms of volume CT dose
index (CTDI,q): 10, 15, 20, 25, 30, 35 mGy. Then, the adult and the pediatric images are reconstructed by filtered-
backprojection (FBP) and iterative reconstruction (IR). The images were analyzed by signal-to-noise ratio (SNR).
SNR is improved when IR and 140 kV are applied to acquire adult and pediatric images. In the adult abdomen,
according to diagnostic reference level, the SNR values of bone were increased about 27.84 % and 27.77 % at 120
kV and 140 kV, and the tissue’s SNR values of the IR were increased about 29.84 % and 33.46 % 120 and 140 kV,
respectively. Dose is reduced to 40% in adults abdomen images when using IR reconstruction. In pediatric images,
the bone’s SNR were also increased about 17.70% and 18.17 % at 120 kV and 140 kV. The tissue’s SNR were
increased about 26.73 % and 26.15 % at 120 kV and 140 kV. Radiation dose is reduced from 30% to 50% for bone
and tissue images. In the case of examinations for adult and pediatric CT, IR technique reduces radiation dose to
patient, and it could be applied to adult and pediatric imaging.
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Table 1. Diagnostic reference levels (DRL) and achievable doses for adult and pediatric CT as CTDl.

Region Phantom Diameter (cm) DRL (mGy)
Adult Abdomen-pelvis 32 25
Pediatric 5 Years old abdomen-pelvis 16 20

222 #AxH

Melo| S8 = 32 cm XIES 7HE HEHE HYSIRD, A0t S2E= 16 cm XIES 77 HEHE FAH5AC

=
74 Y2 FBP 2 IRE MEsiUmH L2 1
A

Table 2. Experiment parameter for tube voltages, dose as CTDl,, slice thickness, and reconstruction methods.

Adult abdomen | Pediatric abdomen
kv 120 & 140 kV
CTDlyy 10, 15, 20, 25, 30, 35 mGy
Slice Thickness 5mm
Reconstruction FBP & IR

2.23. G EM 2 HIL
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delnt Aoto| SRE JIELE MY, M, Jd4MTY Wl met HSE gyol FHE2
A1 S CHE 2| (Signal-to-noise ratio, SNR)Z H7}5HRACH SNR 4|2 of2iet Zct.
S -B
SNR = M (4)
sp
o{7|M S AlZo| #AIYA (Region of Interest, RONS| HWZgtolH, B, 2 #Igt2=9| ROl 9
"ol S, & AlZ 9| ROI o EZE TR} (Standard Deviation, SD) Zt S LIEFLIT A'El-.

Melut Aoto| 52 SHE TAEH MEo|A SNR 2 ES5E [ 228 (Region of Interest, RO 1
1At BYHl E7IZlod Qlck 23 1(A)2F (B)HIM AlE SEI2 1t ZF.’S!QE M%E sh o, g
EXS 22 MHUCE 2B 1(A)E KIS 32cme| EBIE 7T =

et ZZlo|n 32 Wagt=o|ch I8 1(B)= XIE 1

4, 6 ' Ho|H 5 #2 wagt2=0|ct. 2k, SNR 7t A
AHE E|RACH

—_

Figure 1. (A) is adult abdomen and (B) is pediatric abdomen image. image. ROI 1 is bone, ROI 2 is tissue and ROI
3 is background.
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Figure 2. SNR values in accordance with CTDI,,, for (A) adult abdomen bone and (B) tissue.
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Figure 3. SNR values in accordance with CTDI,,, for (A) pediatric abdomen bone and (B) tissue.

4. DEH S HAE

Aol ol so{utn /Jm 7dZof cHet AFREo| #Halo| sob x|z RICt olof et CT & ol8¢&
AA7t 7tstim, Xt ghe T|EME EF 2 Zo2 BIFSIct EEF Aof CT HAZE B7tstn
A=l Lot gelof HIsH Aol CiEt Z4=40| 0i* =7| Z0 CT HAtol Fol7t Zestct. olof &
dFoiME HIETolM HIstD U= DRL € 7|ELE 5101 IR 7|%o| ME 0t 3t&ol CHEt &2
2015+, o] Z0tE FBP O Znte} H|w 5+Act

212939 o4 ZAtof =M Holnt Aot HE CT AAF Al SUEH MBI ZHOIAM IR 7|HE H8FS
[ SNR ZtO| FBP 2| SNR ot H|I3t04 B7tste AES ERICt IR Yol 217t BHE 2ER2 5¢
oM IR I FBP 9| MEEE0|1, MOl MEHE 0|83%t0q tH Ha S SIS W, 7|& DRL oM 120
kV 2} 140 kV o] J&H0l M SNR 2 & 40| ZtZ} 27.84 %8t 27.77 % RACH 7|E DRL O|A B S7t10f 2
SNR 40| Zut= ARSLE, SATH T Lol offt SNR E4tof HISHAM O Z3t= XMRICt 4l HEHO|

29



A-ran Ju, Jung-Hyun Jo, Young-Kyu Oh, Kyoung-Ki Kim, Soo-Been Lee, Pil-Hyun Jeon, Daehong Kim / Korean Journal of Food
& Health Convergence 3(1), pp.23-31.

oFof M IR 2 Z4Zof| [HE SNR o] &Alo| FEEFIOLY,
2 ol HlZsHM e HAUCE metM, 4elol cT Y Al uu49.+
JIECtE S #HAY M IR 2 MEstH SNR 7047t

0x P
r|-J

(=]
sl

Qo mo n
Il
o|)1 0I!0 |‘_>.'_

© 1o
5
m 2
N T
mo o

>.
4o 0=
o 1o
x 08
fr oo m
m 10
oo
ET

4 2oy ™
|0

40 M
rok
Y
|0
Hu
1ot
o
m
39
o

2 0|88t 27 Zntol =M, i W40l SNR LS fldl SUsH #retolM IR I
R, SUSH FANTA LHoMq XY #Hetol mE P4l SNR 2 H|mSHRIACH
ofl A IR 120 kv @F 140 kv & I IR X8 A| SNR O ZZ} 17.70 %, 18.17 % B7}+5t%i 1,
K 2 M SNR O] ZFZf 15.91 %, 16.38 % &S 7+35HRACEH 4012 b

Pl Ml 140 kv B4 o] SNR &4 2=
e 8L MBAAM IRE ME5HAHLE
2 MZECE shX|EH Aof HEHO| =E 9|
oflA2l 140 kv B ZUHECH SNR &4

= o
SY HFolM Bt ol BILECHE

b
u

o w
lo

b

2

2

i

n o2 g MO
El
g'l_l

b 3
_?_%u
o 42
£ or
0 T

5
Ac]
-
v9)
v
0z
2
x
l-'J_
£l
1o
o

i

02
2
x
ne
il
>
o I
k=)
x
T -
02
0

o H o
ofn

o MO Ol
02
0
pal
o el
-
0x
OII

oM o
N
g'l_l
20 I
o
I
)
|0
Hu
B>
o
ox
1o
wn
Z
pu)
oM
N
i 11

x
e
jo
[EEN
S
o
=
<
H-u >
ol
A
=
[l
n
2
Loj
[l
=

AN
ol
vl

H

Iz 0

Fol

=

N

30

ffo
Ty

[0

I oX
e
ol
o
]
2
2
2
x
1o
Py
02
>
10
wn
Z
Py
g
0
o
ol
e
2
al
0r 0x

B
ini
EE
)
oM
N
I
mjo
HL o
o
kl
30
o
B>
o
B
ikl
02
o IE

AL

lo o
0
0

(=]
)

o
oz
It
1o
12
oo
o
Log
[l
X
x
=)
in
'I)TEI
rlo
19
ok
mjo
ok
»
|0
Hu
N
i}
rn
inl

rx
ol
N
B>
Fol
=
i
1
o
I-_I

245t 7| 2/ 4 212| DRL 25 mGy & 4A0}2| DRL 20 mGy €
2535104 0|4t HIREt SNR 2 #= IRFY 9| MOl 0= HEQ!
GaoMel MEF ZAEDE Ot TE FH0AM Z5F 40%2| M A EHE B
FAMIME ZlA 30 %ol ZICH 50% M A 20E EICE ol |
(o]

R3THE
PUHS MBS Wl 71ZE DRL UM Fo 1t SUE StAES ¥ = UE

H i 3
ou pm pm S
1o 02
0z

0

wn

Z

pe)

mlo

[l
[0
HU
H1
1 O
w

o
[

20te| CT AAF Al Etxf MBS ZAAAFIZ| fI8t0] IR Y S MEFMES m stEo| E1E FBP
H

|m&tRict = 47 Ao M2 Bx MZFS F0(7] 2F YHeZ IR 7/HE MEIMS

X of oX
A ol gt
¥ E -

o
M [ o

References

American College of Radiology (2002). ACR Practice Guideline for Diagnostic Reference Levels in Medical X-ray
Imaging. American College of Radiology.

Brenner, D. J. and Elliston, C. D. (2004). Estimated Radiation Risks Potentially Associated with Full-Body CT
Screening. Radiology, 232(3), 735-738.

Bruyant, P. P. (2002). Analytic and iterative reconstruction algorithms in SPECT. J. Nucl. Med., 43(10), 1343-1358.

30



A-ran Ju, Jung-Hyun Jo, Young-Kyu Oh, Kyoung-Ki Kim, Soo-Been Lee, Pil-Hyun Jeon, Daehong Kim / Korean Journal of Food
& Health Convergence 3(1), pp.23-31.

Cody, D. D., Moxley, D. M., Krugh, K. T., O’Daniel, J. C., Wagner, L. K., and Eftekhari, F. (2004). Strategies for
formulating appropriate MDCT techniques when imaging the chest, abdomen, and pelvis in pediatric
patients. Am. J. Roentgenol., 182(4), 849-859.

Donnelly, L. F., and Frush, D. P. (2003). Pediatric multidetector body CT. Radiol. Clin. N. Am., 41(3), 637-655.

Goo, H., W. and Suh, D. S. (2006). Tube current reduction in pediatric non-ECG-gated heart CT by combined tube
current modulation. Pediatr. Radiol., 36(4), 344-351.

Greess, H., Némayr, A., Wolf, H., Baum, U., Lell, M., Béwing, B., Kalender, W., and Bautz, W. A. (2002). Dose
reduction in CT examination of children by an attenuation-based on-line modulation of tube current (CARE
Dose). Eur. Radiol., 12(6), 1571-1576.

Hara, A. K., Paden, R. G., Silva, A. C., Kujak, J. L., Lawder H. J., and Pavlicek, W. (2009). Iterative reconstruction
technique for reducing body radiation dose at CT: feasibility study. Am. J. Roentgenol., 193(3), 764-771.

Kalra, M. K., Maher, M. M., Toth, T. L., Hamberg, L. M., Blake, M. A., Shepard, J. A., and Saini, S. (2004).
Strategies for CT radiation dose optimization. Radiology, 230(3), 619-628.

Lange, K., and Carson, R. (1984). EM reconstruction algorithms for emission and transmission tomography. J.
Comput. Assist. Tomogr, 8(2), 306-316.

Lee, J. K., Jang, S. J., and Jang, Y. I. (2014). Medical Radiation Exposure in Children CT and Dose Reduction. J.
Korea. Cont. Assoc., 14(1), 356-363.

Payne, J. T. (2005). CT radiation dose and image quality. Radiol. Clin. North. Am., 43(6), 953-962.

Vardi, Y., Shepp, L. A., and Kaufman, L. (1985). A Statistical Model for Positron Emission Tomography. J. Amer.
Statist. Assoc., 80(389), 34-37.

Xu, J., Mahesh, M., and Tsui, B. M. W. (2009). Is iterative Reconstruction Ready for MDCT?. J. Am. Coll. Radiol.,
6(4), 274-276.

You, J., Zeng, G. L., and Liang, Z. (2005). FBP algorithm for Attenuated Fan-Beam Projections. Invers Probl.,
21(5), 1179-92.

Yoo, B. G., Lee, J. S., Jang, K. J., Jeon, S. H., Kim, Y. S., and Kweon, D. C., (2007). Comparison Radiation Dose of

Z-Axis Automatic Tube Current Modulation Technique with Fixed Tube Current Multi-Detector Row CT
Scanning of Lower Extremity Venography. J. Radiol, Prot., 32(3), 123-133.

31



