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ABSTRACT

In this study, among chest CT examination conditions, the tube voltage was changed to 100 and 80 kVp and
the reconstruction algorithm was changed to FBP, ASIR-V, and DLIR to compare and analyze changes in
examination dose and image quality. As a result, when applying ASIR-V and DLIR at a tube voltage of 100
kVp, which is lower than the existing tube voltage, the dose is lowered while achieving image quality most
similar to that when applying 120 kVp and FBP. especially, DLIR reconstructed images had excellent SNR and
CNR at all tube voltages. In addition, the SSIM index was analyzed to be closest to 1, showing the highest
similarity to the original image. Therefore, when performing repeated chest CT examinations, the application of
DLIR can reduce the examination dose by about 29.7%, which is expected to help solve some of the biggest
problems with CT examinations, namely radiation exposure due to the examination.
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II. MATERIAL AND METHODS

A&e GE Revolution (256 slice Multi

Detector-row CT, GE HEALTHCARE, Waukesha, WI,
USA) ZA|E o]-&35}¢] Helical mode scan, 3mm Y
), 3mm 7H4, 1.531 : 1 pitch, rotation time 0.35 sec,
Detector cover range 80mm, standard algorithm,
Smart mA (80~500), 79t 120, 100, 80 kVp=
HalE Fo] AS)Ih AR B4 Acrylic phantom
(2-part PMMA CT-phantom Adult Body, VD1003110)3}
Multi-function test device?] Magic Max(Germany. IBA
Dosimetry, VD0202010)E o] &35t} 34 H7b=
Lung man phantom (Multi Purpose Chest phantom
N1, Kyoto Kagaku Co Ltd, Kyoto, Japan)S &% %
Aoz 20 F A58 G4L olgsle] HEL ¥
A1kt 34 B4 AW 4.4 Volume Share 4 (GE
Healthcare. Co. USA)%= A4 9AHE vjaliEd 319
oh Eh ICY 9 TRafor i it
e =24 FAAF A (Structural - Similarity
Index map, ©]3} SSIM)= T3l Algslsion =&
B AR A2A $x= SPSS 18.0(for Windows:
SPSS Chicago, IL)2. = 94 #HZF< kSl

1 A% W3 49
BE 20 2AL Y *73 24 T dd9s

120, 100, 80 kVp= W3 1

CTDLge SASIAT A7 9

Rl M SAsta 5

e 71=sta Hhﬂ‘é}%ir/‘r.

shol 41

CTDl,y = CTDIy / pitch (1)

34 W3l #2412 Lung man phantomS ¥4 ¢k

H3lA A 53 Raw  datac]l FBP, ASIR-V,
DLIR(TF-M) &are]5s #&sto]l A4 Fd<
g’EO}oﬂ‘:} 535k GAelA & oz vt
F 7+8% =0l 5 (Upper region),
w71H = wole T4l (Central
o} 7kl 591 liver dome®] &
3} (Lower region)® —Fi-3}al
B 9E ddsigitt dde 94 5 7Yl
ROIE 17 SNR(Signal to Noise ratio), CNR
(Contrast to Noise ratio) =43} T4 FAIA G &
A F8f 3 WstE EAE Bt

2.1. SNR, CNR 4
SNR¥} CNRA12 Fig. 29} o] ARy AR
3 Y = Ao ROIZ 1 CT Number2}
SD(Standard deviation)& Z743}3ith. 5432 Eq.
(2), 3)ell A-&3te] Ak 3 vl
120 kvp 43 fFALSHA 4 7hHsgk AT &
Y FE FrolH gkt

s = RO, @)
ROI(HU) : ROI CT Number
BKG(SD) : Background noise
enp= OO 3)
BKG(SD)
ROL :  CT number of RO
ROL : CT number of ROL
BKG(SD) : Background noise
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Fig. 2. Image of SNR and CNR measurement.

2.2. SSIM 4

SSIM #42 7]% 9731 120 kVp, FBP F74<
7122 100 kVpeF 80 kVp AT+A4 94<S ICY =
25 SSIM 47| 58S A&ste] AT 4b
% T Eq. ol 4 =
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(2,uxuy +C1)(201y +e,)
(2,[L2+ [L§+ c ) (O’i"‘ O’,j‘f’ c2)

SSIM(z,y) =

My 1, @ Average of X'y

2 2

Oy 0y & Variance of X, y
2 . -
0,y - Covariance of X, y
€5 Coy C3 Stabilize parameters

II. RESULT

1. A% At 74

71E 120 kVpE 7|Fo 2 BHGS o] W3}
A8 & A% Wst FolE vl A% A3} Table
17} #Fo] 120 kVp °lA CTDIvol 1.72 mGy= 5
AEJIL, 100 kVp oA 121 mGyE A= o] oF
29.7 % %+~ Q3L 80 kVp oAl CTDIvol ©] 0.71
mGy® °F 58.7 % #Adts o= EA AT I
A wfx] A2 (one way ANOVA)A 802 H|iL
g A3 Bk ol wEk AR e 7%
Ao ® A H ATHp<0.05).

Table 1. CTDly, analysis according to the change of kVp

(unit: mGy)
Vo C(glstgr Peripheral dose — C:l;?(%e .
12 3 6 9 (%)
120 161 171 1.70 1.74 191 1.72
100 114 122 1.18 1.18 1.37 1.21 29.7  0.001
80 0.56 0.73 0.77 0.75 0.84 0.71 58.7

2. 343 W3 B4

2.1. SNR &4
SNR ¥4 Ay} Table 29 2t}

AR 939 100 kVp, FBP A& A] 175 + 03,
ASIR-V A& A] 2.17 + 02, DLIR Z-& A] 230 +
0.4% A5} 28] 80 kVp FBP 2§ A] 1.51
+ 0.6, ASIR-V Z-& A] 1.75 + 0.5, DLIR %-& A]
1.87 + 042 EA=HAT AT 99 100 kVp,
FBP #-& A] 2.01 + 0.5, ASIR-V #§ A] 231 +
0.7, DLIR 4§ A] 2.54 + 042 EA L} 28
%} 80 kVp, FBP & A] 1.68 + 1.1, ASIR-V %
& Al 1.81 £ 0.7, DLIR A& A] 2,13 + 0.52 4]
ek &% 949 100 kVp, FBP A& Al 279 +
0.6, ASIR-V Z-& A] 292 + 0.4, DLIR %-& A] 2.99
+ 0397 EAETh 283 80 kVp, FBP A&
Al 231 + 1.2, ASIR-V 4§ A] 249 + 1.1, DLIR %]
£ A] 3.02 £ 0.8% A HATH

Table 2. SNR analysis according to reconstruction

Reconstruction SNR

kV ‘Algorithm Upper Central Lower

region region region
FBP 1.75 £ 0.3 201 £ 05 279 + 0.6
100 ASIR-V 217 £ 02 231 £ 0.7 292 + 04
DLIR 230 £+ 04 254 +04 299 +03
FBP 151 £ 0.6 1.68 = 1.1 231 £ 1.2
80 ASIR-V 175 £ 0.5 1.81 £+ 0.7 249 + 1.1
DLIR 1.87 £ 04 213 £ 0.5 3.02 £ 0.8

2.2. CNR 4

CNR ¥4 Z¥}+= Table 33} Zt}

A ode] 100 kVp, FBP A& A] 522 + 89,
ASIR-V 28 A] 652+9.1, DLIR & A 772+7.5
2 BAEQe) 18]ar 80 kVp, FBP 2§ A] 494+
123, ASIR-V # €& A] 612+ 10.7, DLIR 2§ A|
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66.1+9.1% A A}t F4H < 100 kVp, FBP
8 Al 549+9.7, ASIR-V A& A] 70.1+8.4, DLIR
A4 Al 729+ 812 FAHJTE 12]al 80 kVp,

2
o

0.88

551M index

0.86

FBP -8 A] 50.8+11.9, ASIR-V & 2] 64.9+9.9, 04

DLIR A& A] 67.3+930 2845 Ac} a5 9 o

100 kVp, FBP #-& A] 83.7+10.1, ASIR-V 4 & A] D:

85.7+9.4, DLIR 28 A] 90.7+8.8% 2% %11, 8

kVp, FBP 48 A] 61.8+13.4, ASIR-V % & 2] 68.5 O e S —
+10.7, DLIR &8 A] 72.1+85% A5t} mage level

== og= 100 FBP =+-@++ 100 ASIR-V =g 100 DLIR

Fig. 3. SSIM index analysis graph of 100 kVp

Table 3. CNR analysis according to reconstruction image based on 120 kVP,

CNR
Iy Reconstruction
Algorithm Upper Central Lower
region region region
FBP 522 +£ 89 549 + 97 83.7 + 10.1 . 09
100 ASIR-V 652 +£91 701 £ 84 857 +94 'i; 0.88
DLIR 772+ 75 729 £81 907 + 8.8 g 046
v
FBP 494 + 123 508 + 119 61.8 + 134 o
80 ASIR-V 612 = 10.7 649 +£ 9.9 68.5 = 10.7 08
DLIR 66.1 + 9.1 673 +£93 721 +£ 8.5 078
0.7e
074
0.72
23 SSIM T"i—}il Upper region Central region Lower region
SSIM &4 2 3}+= Table 4, Fig. 3, Fig. 49} 2T}, Image level

== 80 FBP -:'®:: 80 ASIR-V =——8=—30DLIR

g4 100 kVp, FBP A& Al 0.791, ASIR-V Fig. 4. SSIM index analysis graph of 80 kVp
-8 Al 0.798, DLIR %-& A] 0.812% A% 3t} image based on 120 kVP.
Z12]a1 80 kVp, FBP 4§ A] 0.775, ASIR-V %-&
Al 0.782, DLIR A& 2] 0.797%2 EA ¥t 54
<49 100 kVp, FBP #-& A] 0.853, ASIR-V & & IV. DISCUSSION
Al 0.861, DLIR &8 2] 0.8712 45t} 17
31 80 kVp, FBP A& A] 0.838, ASIR-V 4§ A
0.845, DLIR #& A] 0.858% #A1¥ <t} a4 ¢
o] 100 kVp, FBP -8 A] 0.869, ASIR-V #-& A|
0.877, DLIR Z-& 2] 0.891%2 ¥A=v}. 28

CTE 7]E & XA ARG #3)Fo] %53}
FAYE T 32k Y ol Thedte] F
CT AAFNA vl AZE 5 223 2GA7F F
dod A dAshs d wg fesr.

i o R

SHARE CT AAF Al WA S FeAF2 oF 1 ~
80 kVp, FBP %8 A] 0.854, ASIR-V #-& 2] 0.863,
100 mGy AL vl 5 97 why % g
DLIR #-§& A 0879 4] 9lt). .
W R e F7HE AolRta RauH gl
A

T Astel oshu A7)

Table 4. SSIM analysis according to reconstruction

7}
83 CT AAE A8
9]

HIAL A a oF o
KV Reconstruction Upper Csesnltﬁl Tower x%a] OA]' _] o] 6 = 11%°ﬂ OH 6]
Algorithm region region region o]—II] O] = 7{4 Xﬂ el O] = F %k_o/] 67%°ﬂ 6H
FBP 0.791 0.853 0.869 G3kchar FoHOL oo AJA= FE CT A
100 ASIR-V 0.798 0.861 0877 tal Li DO }“EFT 1
DLIR 0.812 0.871 0.891 DLIR &11g]F A&o] 7|& A FHAF d%
FBP 0.775 0.838 0.854 o ETJJ} Q=% A¥E worth T Ay o

80  ASIR-V 0.782 0.845 0.863 . . . -
DLIR 0.797 0.858 0.879 2 HASG A8 AFS 2F 297 % HAE Al7IW
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(Filtered Back Projection)& 7] 37

Artificial Neural Network= 8F5A| A WHE A G4 &
ol W AN 3 AT dds TE
she g ATA el 2016d #F w7

A el A ke Bl AR B el A
o7 deAT @5 % Ak Aol 2016
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V. CONCLUSION

A3E =5 ¢ AU 8t
]

ARk 7] A sl 2 s de 3
7F JAok wEbd FHEx AlY F5 CT AAMRT #
B4 FE 5 AHE dFEE FHA ] A8 A

A% 3

o
LY =
 Lses & 7 e Aoz Atrdn.
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SREEE I
J

F5H CT A F 23 & #ALE 100, 80 kvp, AT4 & —’;i% FBP, ASIR-V, DLIRE W3} %83}
AAL A2 gkl HstE A S Bkt o Ay 7)E B B e #HAQEl 100 kvp oA ASI
R-V, DLIR #}-& A] A&s FFwA 120 kVp, FBP %-& *19} 7VE SfrAEeE sld 2 -9, 53], DLIR A
d Gde e BH el A SNR, CNRo] -3k th Bl SSIM A7} 19 7 ZASHAl 2415 o] o
A TP AR =& S 4 AT wEbA ghR Ao R §7 CT HANE Aldsks 45 DLI

2N Qo] CT AAbe 7 & FAAS AR 1% 1% % o] -
o2 Az}

[t

FUWl F4 CT, BASh Weld WHATA, AEWLS 0], RRERFS V], FRH FARF

AFA B o]

ek B A9
(1A AL AL = e AT st urAA EHo) ax
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