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ABSTRACT

In Computed Tomography, abdominal examination showed the highest proportion of use, and effort of reducing
the radiation dose is required. Recently introduced Iterative Reconstruction(IR) is repetitive reconstruction
technique of Computed Tomography. SIEMENS' IR, ADMIRE and GE's IR, ASIR-V, were used in this
examination. Noise, % Contrast, and High contrast resolution were measured by using ACR phantom for image
quality evaluation. In addition, CTDI,, and DLP displayed in the CT device were used for dose evaluation. When
FBP and IR were compared, stage 2 to stage 5 of ADMIRE and 10, 30, 50, 70, and 90% of ASIR-V were
applied, noise could be reduced from a minimum of 0.46 to a maximum of 2.38 in ADMIRE compared to FBP,
and noise from a minimum of 0.51 to a maximum of 2.5 in ASIR-V compared to FBP. Also, % Contrast and
High contrast resolution of FBP and IR were no statistical difference. When IR was used for abdominal CT
examination, the radiation dose of ADMIRE is reduced by 25.39% compared to the radiation dose of FBP. Also,
the radiation dose of ASIR-V is reduced by 16.61% compared to the radiation dose of FBP. In conclusion, it is
believed that if IR is applied during abdominal CT examination, the radiation dose can be reduced without
deteriorating the image quality.
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II. MATERIAL AND METHODS
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o] AL, BER (T ZREFZJA AAFZ 150
mAs, 200 mAs= W 3}5HH ]33 39l o, ADMIRE
1AM EE SGAZA F SAAZ |sE T3
T} ASIR-VO] A$- H55 CT T2 EFA #AAF
£ 250 mAs, 300 mAs® tﬂﬁ}o}ﬁl Al &skelom,
ASIR 10, 30, 50, 70, 90% =2 % 5s¢A|2 WH3lsE +
AT,

2.1 AP =14

SIEMENSA} “dH] ] 74--, SFOVE Large, DFOV
= 24cm, Scan type HelicalS #8315 2™, Slice
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GEAF &Hle] 7%, SFOV+ DFOV+=
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time(sec)= 0.5, Algorithm SoftS A}-&3}% T}

Large,

1, Scan

std Z4d& 93 Noise, % Contrast, High

contrast resolutions ZA3Iolow, 7}z el 2wt
He oEd 2k

Noiser= #ME ] & 39 942 Fig. 1 - (b=
Aesle] Ww=100, WL=0°2.2 A3}l ROIS|
71 400 mme2ell 7HEA, FXH-¢F 341, 641, 941,
12A] Wakol] A4gsk & 3% CT Noisex= Eq. 1&
o] &3ty T8 ¥+ =K(Standard Deviation, SD)

R

s S8 =46t

N _
(Xi— X)?
i=1

i

N—1

(1)
N= AA 34 (pizel) 2] 5=

X= §]-_/1: /] CTnumber 13

Xi= o] 3}A0l thF CTnumber

% Contrasti= ¥ o] 25 29| 97492l Fig. 1 - (a)
Z Atk Ww=100, WL=100°>.2 43 F
A&l Z FHO cylinder?} FHE ROI A7|E
100 mm22 3} Eq. 25 ©]-83}4 CT number %42
Aol W vpehil,

(CT)h]err, B merlmm)
(cr, -CT,,)

medium air

% Contrast = <100

A Q] CT number 2
ediom = T -2 CThumber
CT,,. = 8719 CTnumber

air

CTothz,'t =

1066



"J. Korean Soc. Radiol., Vol. 15, No. 7, December 2021"

High contrast resolutioni= WH2| ¥
¢l Fig. 1 - ()= A8 3Att. ww=1

2 A=z 7:51_ _—is; /Jl:ﬂ 7}_75]. lp/cm——

s 4‘/] Oﬂ/\P
00, WL=11002
=359

(a) Module 2 (b) Module 3

(1) CTobjecl (2) CTmedium

(c) Module 4

Fig. 1. Modules of ACR Phantom.
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[I. RESULT

1. FBP$} ADMIREY] 3td 2 A7}

1.1 #4575 Agtd w2 st FJr}
Noise at<= THF7F 150 mAsY

o, FBP7]H <]

%!
7} 5.01, 4.51, 3.96, 3.41, 2.73% L}E}SITE FBP7] W
3} Z}7bo] ADMIRES] @HAE vl gls 49, E%
A oE Fgk Zfol 7t 91°*EP(p<0 05). ¥

7} 200 mAs¥ @, FBP7I® 2] 749 4.94, ADMIRE
1, 2, 3, 4, SEHAIS] ASol= ZH7; 448, 4.10, 3.61,
3.12, 2.56% YE}YTE FBP7|H 3} Zh2Fe] ADMIRE
of GAE NP A, BT SAHoRE {3t

2ol 7} 2 A tH(p<0.05). A3+ Table 13 2t}
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Table 1. Noise of FBP and ADMIRE

Noise

mAs Reconstruction (mean+SD) p

FBP 5.5+0.09
ADMIRE 1 5.01+0.11
ADMIRE 2 4.51+0.12

150 mAs p<0.05
ADMIRE 3 3.96+0.12
ADMIRE 4 3.41+0.13
ADMIRE 5 2.73+0.11
FBP 4.94+0.44
ADMIRE 1 4.48+0.44
ADMIRE 2 4.10+0.37

200 mAs p<0.05
ADMIRE 3 3.61+0.30
ADMIRE 4 3.12+0.26
ADMIRE 5 2.56+0.27

% Contrast at= HAF7F 150 mAsY o, FBP7]
el A4 6.62, ADMIRE 1, 2, 3, 4, 5 ©A12] 7
o= 27} 6.6, 6.53, 6.52, 6.52, 6.47% L‘rE}MD}.
FBP7| 3} 7}7}e] ADMIRES] ©HAIE Bl u gl S 7
T, B EAAeE fogk o7t AT
(p>0.05). #AF7} 200 mAsY wl, FBP7| 9 2]
9.41, ADMIRE 1, 2, 3, 4, 55719 9o+
9.40, 9.35, 9.37, 9.38, 9.38% L} E}W T} FBPY|
7}7ye] ADMIRES] ©@HAIE vl S 49,
AFoR Fofgk zto]7h gl th(p>0.05).
Table 29} T}

High contrast resolution %t ¥ 7} 150 mAs,

200 mAs¥ ], FBP7|'H¥} ADMIRE 1, 2, 3, 4, 5%
A A5, BF 6 Ip/emZ 5 LA eI
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-
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Table 2. % Contrast of FBP and ADMIRE

% Contrast

mAs Reconstruction (meanSD) p

FBP 6.62+0.66
ADMIRE 1 6.6+0.6
ADMIRE 2 6.53+0.58

150 mAs p>0.05
ADMIRE 3 6.52+0.51
ADMIRE 4 6.52+0.51
ADMIRE 5 6.47+0.44
FBP 9.41+0.06
ADMIRE 1 9.40+0.04
ADMIRE 2 9.35+0.02

200 mAs p>0.05
ADMIRE 3 9.37+0.05
ADMIRE 4 9.38+0.04
ADMIRE 5 9.38+0.03

o

1.2 #AF W3l wE Mz}

HAF7F 150 mAs2 ©w FBPS} ADMIRES
CTDLo(mGy), DLP(mGy - cm)+=> Z}Z} 9.96, 202.8 %
FBP, ADMIRE7} %5<3}9lth,

#HAF7F 200 mAs¥€ W FBPS} ADMIRES]
CTDI,(mGy), DLP(mGy * cm)© Z+Z} 13.35, 271.9
2 FBP, ADMIRE7} 5313t A¥= Table 33
Fdg=4

Table 3. CTDIly, and DLP of FBP and ADMIRE

; CTDlyo1 DLP
mAs Reconstruction (mGy) (mGy*em)
FBP
150 mAs 9.96 202.8
ADMIRE
FBP
200 mAs 13.35 271.9
ADMIRE

2. FBP$} ASIR-VE] 313 € MFFr}

2.1 #AF Walol] & A Hrt

Noise &< TAF7F 250 mAsY W], FBP7| W <
A9 5.47, ASIR-V 10, 30, 50, 70, 90%2] 745l =
247} 4.96, 4.26, 3.66, 3.09, 2.55% Y E}STE FBPY|
My} 7}7bo] ASIR-VE] @HAZS H|w 3PS HF, &

T EAASRE frold xol7F AU THp<0.05). #H
7} 300 mAs ], FBP7] <] 4 5.13, ASIR-V
10, 30, 50, 70, 90%°] 7d-5-l = 27} 4.51, 3.87, 3.58,
2.97, 2.63% Ebsktl FBP7|WH 3 Z42Fe] ASIR-V O
GAE HuFde A BF EAHoR fod A

17} YA THp<0.05). A= Table 49k T,

Table 4. Noise of FBP and ASIR-V

mAs Reconstruction (mg(r)liisgD) p
FBP 5.47+0.1
ASIR-V 10% 4.96+0.16
ASIR-V 30% 4.26+0.15

250 mAs p<0.05
ASIR-V 50% 3.66+0.13

ASIR-V 70% 3.09+0.11
ASIR-V 90% 2.55+0.10

FBP 5.13+0.23
ASIR-V 10% 4.51+0.05
ASIR-V 30% 3.87+0.04

300 mAs p<0.05

ASIR-V 50% 3.58+0.33
ASIR-V 70% 2.97+0.34
ASIR-V 90% 2.63+0.25

% Contrast at= A F7} 250 mAs¥ v, FBP”]
W] A% 6.69, ASIR-V 10, 30, 50, 70, 90%2] 7%
o= 27t 6.61, 6.56, 6.54, 6.51, 6.50°. 2 L}E}FSTE

FBP7| W3} Z}7be] ASIR-VEY WAIE Huile
A5, EF FAASE F9% Aol AT
(p>0.05). WA F7}F 300 mAsY =, FBP7|3 <] A-$
9.40, ASIR-V 10, 30, 50, 70, 90%2] 7%= z+zh
9.61, 9.61, 9.60, 9.60, 9.58% L}E}RTE

FBP7| W3} Z}7be] ASIR-VEY] WAIE Huie
A5, EF FAASE F9% Aol AT
(p>0.05). A¥}+= Table 59F #t}.

High contrast resolution i< ¥ F7] 250 mAs,
300 mAs¥ uj, FBP7]|®H ¥} ASIR-V 10, 30, 50, 70,
90%°] ¢, BF 6 Ip/emE FAHA LERTH
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Table 5. % Contrast of FBP and ASIR-V

% Contrast

mAs Reconstruction (mean+SD) P
FBP 6.69+0.57
ASIR-V 10% 6.61+0.22
ASIR-V 30% 6.56+0.16

250 mAs p>0.05

ASIR-V 50% 6.54+0.13
ASIR-V 70% 6.51£0.12
ASIR-V 90% 6.50+0.13

FBP 9.40+0.16
ASIR-V 10% 9.61£0.04
ASIR-V 30% 9.61+0.04

300 mAs p>0.05
ASIR-V 50% 9.60+0.04

ASIR-V 70% 9.60+0.03

ASIR-V 90% 9.58+0.00

2 AHF{ g wE AUt

#AF7F 250 mAs¥ W FBPL} ASIR-V9
CTDI,o(mGy), DLP(mGy - cm):= 22} 10.19, 194.12
% FBP, ASIR-V7} 5433 th #4771 300 mAs
o w] FBP9} ASIR-V®] CTDIl,(mGy), DLP(mGy -
cm): 217} 1222, 232.94% FBP, ASIR-V7} S35}
A}t Ay} Table 69F 2t

Table 6. CTDIy, and DLP of FBP and ASIR-V

: CTDlyol DLP
mAs Reconstruction (m G)\/,;) (mGy*cm)
FBP
250 mAs 10.19 194.12
ASIR-V
FBP
300 mAs 12.22 232.94
ASIR-V

IV. DISCUSSION

Qg Al Fow AL AMDANA £ 3
Aol A A7 Ee R dof Bxpel WE
AFe Fole golth o G A& fA5M
A OAEe A Y e R B

IR7|Holl= 22 7|8F 9524 252 *H(Model
Based Iterative Reconstruction, MBIR)¥} 3s}o] H =
HEE 25124 ¥ (Hybrid Iterative Reconstruction, Hybrid
IR) & W2 2ol EASHAIRE & &=ol A+ SIE
MENSAFS] IR7IW dae]5¢l oy 2Zde dhbs
A -%d ¥ (Advanced Modeled Iterative Reconstruction,
ADMIRE), GEAFS] A-3-2 SA % ¥Hg A4 719
(Adaptive Statistical Iterative Reconstruction V, ASIR
-V)y& AH&skglth

EXE CTol A Adaptive Statistical Iterative Recon-
struction?} Model-Based Iterative Reconstruction®] A}
goll w2 A 74 2 gd HJrp Aet ol
2 =794 % ACR Phantoms ©]-&3Fo] IRQ| &}
4 8 AgRrrE Agsiln =12 S =
3 27 B5 CT Z2EF A P-F H3l
w2 FBPZIWH ¥ IR7IW o] A shd 9 S
B7rete] H5 CTAA IR7IHO F8A4S ot
a2} ST

std 574 A3, #A77F 150 mAsY ), FBPY|
3 ADMIRE 59719 -9, Noisex= Z}2f 5.5,
27302 YEg o, o] FBP7|HI SAHo=R
o3k 2FolE B A THp<0.05). % Contrasts FF
TARSE Folg Aol7b AATHP>0.05). High
FTdsHA e

o

contrast resolution<= =7 6 Ip/cm=

Skt

W5+ 7F 200 mAsd #, FBP7]*H ¥} ADMIRE 5
FA1S) %, Noise:= 77} 4.94, 2.56 0.2 YEFG O
, °]% FBP7IWH ¥ TAASE {3 zlol& B
A THp<0.05). % Contrasts= .5 S A4 02 Fo3t
2}o] 71 §L A tH(p>0.05). High contrast resolution< =
T 6 Ip/emE TS LEFRLT

150 mAs®t 200 mAs® 74§ 2 ADMIRE®] &
AE EYT5 noise FBPHEUF 7HAstela, )
48.17~50.36% 7+2A1Z 4 A AT} E3F % Contrast,
High contrast resolution & 37l YEFRLTE.

2o

HH7F7F 250 mAsd @, FBP7|® ¥} ASIR-V
90%2] “d-%-, Noisei= Z+Z} 5.47, 2.552 L}ERE oM,
o] FBP7|H ¥ SAIA . ® o5t AfolE BTt
(p<0.05). % Contrast= =.5F SAHo2 Fol3k 2}

o] 7} 1A tH(p>0.05). High contrast resolution< &+
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6 Ipfem EA3HA LhEbRLTE

HAF7F 300 mAsY w, FBP7]|Y 3} ASIR-V
90%2] 7%, Noiset= Z}Z} 5.13, 2.632 L}E}REOH,
o] FBP7|H ¥ TAIA o= {Fogh xfo]& KTt
(p<0.05). % Contrastt= 27 TAIH o2 {23k =}
o] 7} §1%tH(p>0.05). High contrast resolution 7
6 Ip/emZ FA3A el

250 mAs®} 300 mAs¥ 7-F EF ADMIRE®] A
5 ¥UFH noise FBPREU #Asila, FHu
48.73~53.38% 7AA1Z 4 ATt TESE 9% Contrast,
High contrast resolution< &

HAFE STHAFS, 949 42 2o ¢
3t o, CTDLS 16.61 ~ 25.39% S 718+ t}.

Eh 2 ATFE SHA v SES YEd=
FBPS} IRS 3eld 4 glodth TAF7) 200 mAs
°l FBP7I®¥ 150 mAs?l ADMIRES] 7%,
ADMIRE 2 ~ 5 @Al A FBP7|H ¥ sU3g 314
2 Ueton ol FAHSRE o3k Ao]7t gl
A THp>0.05). #AF7F 300 mAsSl FBP7]H 2} 250
mAs ASIR-VO] 7, ASIR-V 30, 50, 70, 90%°] 4
FBP7| R ¥ g st = el on o= S 4
o2 Folst xfolr} H/\/\}\E]'(p>0 05).

120 kV 200 mAs FBP7]'H¥} 120 kV 150 mAs
ADMIRE 2 ~ 5 @AE= 5L sldo] vElyt}. of
w] M-S ADMIRE 2 €-A] FBP7] ¥ 2.t} CTDI,q %t
= 2539% #AaAZ F AATE =F 120 kv, 300
mAs, FBP7]5 3} 120 kV, 250 mAs, ASIR-V 30%,
50%, 70%, 90%% s Lgr stdo] ElRTE o] uf
A&FS ASIR-V 484 FBP7|H Xt} CTDLg&k<
16.61% &A1 = UATH

Eio] = A *4145101 "}*o“ﬂ Ao, sLe &
AFE A48T 7 gldlon, dH AzAE 3F gk
A ATA 71 Blag 7k AR gkth L
il I /53 CT A §l;<}o]]7ﬂ ) -gokA] Kt
Aotk oell FF A& =5 CTHA] #8351
F7h 4TE Adstast GJE}.

2 odATe vheA A7 s el wet
83} Noise, % Contrast, High contrast resolution

g 24U a9 12 BERA o FG
3} BAF HAANA Y AFS gaAD F A B
B4 AT M) AH) WG ANk o
o7} ik,

V. CONCLUSION

o AFdAE B CT ZEEFA ACR
sl FBP7|% ¥} ADMIRE, 12]il
Wt we shd B AggULE

phantomS ©]-&
ASIR-V2] ¥4 5+
z1 833l .
BEY CT Z28F A Al IR7|H(ADMIRE,
ASIR-V)S A}8-3F 7% FBP7|H HU} e A=

ol I= Noise, % Contrast, High contrast resolution®]
Zolgl oAt S FE=3 2= 9lolr).
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