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FE, Tk ZEMSUAPIEFEL0 ECT AR LEM TR RETL S £ BRE L E T4E3545 7 KA AIDR3D. & % R
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Evaluation on image quality and radiation dose of 640-slice CT coronary
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[Abstract] Objective To investigate the image quality and radiation dose of 640-slice CT coronary arteriography (CTCA)
with adaptive iterative dose reduction three-dimensional (AIDR3D) reconstrucction algoritym. Methods 640-slice CTCA with auto-
matic exposure was performed on 84 consecutive patients. The original image data were reconstructed with AIDR3D and the filtered
back-projection (FBP) algorithms at the image postprocessing workstation. Two experienced radiologists without knowing clinical
information and reconstruction algorithms independently measured and calculated the image noise, signal-to-noise ratio and contrast-
to-noise ratio with AIDR3D and FBP reconstruction algorithms. The qualitative image quality was assessed by using the 4-point
scale. The radiation dose was calculated based on dose-length product exported on CT scanner. The quantitative and qualitative im-
age quality with two kinds of reconstruction algorithm was analyzed statistically. Results The CTCA image noise was (27. 204
4.40) HU with AIDR3D and (60. 00+12.40) HU with FBP,which with AIDR3D was decreased by 46. 10% than that with FBP;
the signal-to-noise ratio was 21, 10 =5, 10 with AIDR3D and 11. 40 &= 2. 80 with FBP, which with AIDR3D was increased by
84.70% than that with FBP;the contrast-to-noise ratio was 24. 70 +5. 10 with AIDR3D and 13. 50+ 3. 20 with FBP, which with
AIDR3D was raised by 82. 20% than that with FBP, the differences in 3 indexes between the two kinds of reconstruction algorithm
were statistically significant (P <C0. 05). The CTCA qualitative image quality scores of proximal, middle and distal parts with
AIDR3D were (3.9040.30),(3.70+0.50) and (3. 60740. 60) respectively, which all were higher than (2. 60+0.60),(2. 30+
0.60) and (2.1040.70) with FBP respectively,the differences in 3 items between 2 kinds of algorithm had statistical significance
(P<C0. 05). The total segments which could be used to diagnose the CTCA images with AIDR3D and FBP algorithms were 1 216
segments (96.50%) and 504 segments (40.00% ) ,respectively,the difference had statistical significance( P<C0. 05). The mean ef-
fective radiation dose was (2. 1041, 00) mSv. Conclusion 640-slice CTCA with AIDR3D reconstruction algorithm not only signifi-
cantly reduces the image noise than the conventional FBP algorithm,improves the quantitative and qualitative image quality, but also
decreases the effective radiation dose.
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B AT Ry 8~18 mSvi, BRI B 5% HF & 1 T G S AT Tk
TE DR IE B8 5T 3k B T ER T 2 SR AR v 30 70 2 451 il DA T PRI o 25
B ARy CTCA AR M B 52 & )7 05 . Toshiba 24 )
A Y 640 R EAB CT R A S BOAR  GE A IR
I 2 L G RAT 9 1 BT 1 48 B e CT {H L B bR BGWE 75
JET 218 35 49 50 00 8 A . R I O = 4k B 3 kAR &
[ fi. (adaptive iterative dose reduction three-dimensional,
AIDR3D) &5k [ 2l 49 4 00 7 A2 09 I 4 e e A5 TR 48 2
— R BN ACHE A R R AN Wb, BB E bR E AR
W 75 A B Ay R K P i — b R A H B A R A A BT 4
RO e B0 H BB )TVZ A R R R ST IR R
A% 5% (filtered back-projection, FBP) [ & FR ¥4 . 3 2> B 3h 43 48
7 Y PR P L AT 4 o PRGOS RS L B G A B SR LR
LA FBP 24 2 BRAR . PF M 640 23 4 L CTCA AIDR3D
A T Y TR B T A R

1 #EMEFE

L1 — RGO Bl R I JE 55 N BE BE 2012 4F 6~ 10
A% CTCA K A5 i % 2V B 7% 84 4, Hovh 553 57 44, & 27
B 4F W 30 % ~80 %, i 58 %, 0K 42~65 /4, F
59 /43512 .0 26/ TF 65 IR/ R B0 Z 259572 4
DFERT 65 W/ 434 KA HT 60 min H IR 25 mg il MR £ 46
R D AR/NTEET 65 W/ 0. BAFTR KT A
RO B A K2 HT 60 min 0 IR 25 mg 5 47 B2 25 4T 1% /%
JE L FATR KT 65 W/ 41 LA R W I REAS & AR & R R
Xof WO Ll 70 o B R AR BE Y . AS BIF 9 A B A B B 2 A B
Ze L AL L B A R S W AR

1.2 Jrik

1.2.1 CTHMEEBEIERE SBORETHEZ KO,
SRR BOA B8 R UE & AT 3 min T & IR R b
0.50 mg, ffi[f] Toshiba 24 640 REah A CT MLiAT5E R
SRR A ENL Sk R I 3 R AT A Sl Ol
A ER A e — B B I 1] O 350 ms. 7EJFFOE F R KO B 18G
Ik E B4, R % I8 B TMXD2001CT #4448, L 5 mL/s 1
VE B AR B T R e 5 A 2 iR (Ultravist, 370 mgl/
mL; ]I Se R 25028 71D 60 mL, Fifi J5 LA TR FE 04 1 59 2 B 1 A
0.9% A FEIK 20 mL, HREM CT F# 5 Ih EUSEE 4 =
FHARE B R (PACS) fe ik 1 R 5 4b 31 T AR

1.2.2 BMEE# 15 BIHR G AL 24 35 43 51 4 1 AIDR3D
(i AIDR3D, 75 % AIDR) \FBP 0 # % 3515 56 IR 3h Ik 119
SRR A E R R FC43, H@JZE 0. 50 mm, & & [H]
0.25 mm, & # 0 BF S A5 O

1.2.3  FEURBUEERITH 2 0w A0 IR I2 B2 5 i
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W2 M E AR AN CTCA FEAR MM {5 MR L A1 b
A R 2 AR AR PRI A 2B U S 55 1 AR BT AR R
B AL [ W 18 5 2k — B L. I e e R S ik 3 T T
T E S IKARE ) CT (8 A et AR 3 ik £ T CT {8 K 25 4R
SRk TN CT {8, 8% R XL AT fE K, (H 2 2k 4 45
o BEYe LI P AR AR AL K il A BE L IR MR S = 3 g IR 4
CTEMbRHER . 5 W b = ZE 5@ R ik = T CT A/ KR
PN R R L = A IR B Ik 2 T CT fH — 26 56 R 8l ik &=
FoHBEWIM CT (85 /E GRS,
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5 B VTR AR Bl Bk i RGO . H IR SR O E T S 4R B
1ERCRE AR BBk 4 15 B .15 BEFE 4 A 3 ANz« (1) &k 3
oS 8 o AT 45 A R R Bh kG B L A2 S Wk B Bk 2 L A2 TR e 3 9
BRI ST Bk 4 B (2) 56 bR 3 Ik b #4335 A S AR 3 Ik
FhBE A R IR B e B ) S B S LB o A Sl L 2 S
B 3L 6 B s (3) 56 R Bl Bk 3z L A G S B S22 [ S B
A2 e S BE B AR TN A S AR M S B, 3k 5 B, AR Ry-
bicki %7 ) CTCA [y IR 5 ik 4 P P4 b5 1 CTCA 1 R
Tt o R 4 A A Sy TS R S N i A RE I M LT
AR 53 43 07 R M S BN B BERR BE PR 5 2 43 it vl 4%
Z BRSO B R E D 1 A AR, B AR
KGR RN LR 2 W, BRRIEE 3~4 2, 7T LA
Figlr., BT E/NT 3 55 Al LLHF 2 Wi,

1.2.5 ST HBEmA R Jd® CT HLA o4 i 7o
KRB, BB R AAYG R RR ., FYG R =%
KB BUX CF, Ho i CF 48 K [R] 41 23 i 5% b 3 50, Wi iy CF
g 0. 0141,

1.3 SEil2Abs  ffi A SPSS13. 0 e il f b # A ds . R A
BEXT ¢ ¥ 3%, lbEs AIDR3D,FBP T @2 3 CTCA 1y K14 i &
FERVEMN BOEEE MM A4y . RAECA ° Kp 3. [ AIDR3D,
FBP H @ 7% CTCA EHR A HF 2 Wi Begi . i Kappa &L
e PR P 44 2 0% e bR 3 ik T A5 I & 2 R PR I — Bt e
0.00~0. 20 B}, —Z 2 56>>0. 20~0. 40 Bf , — B — 5 x>
0.40~0. 60 B}, —Z M 45 5 >0, 60~0. 80 B}, — Itk 47 4F 5
k>0.80~1.00 I, —F PN, DL P<<0.05 N2 5451t
2 & ®

2.1 BEEFEE R 5 FBP #, AIDR3D 5 #5 1
CTCA By EMG MR /> T 46, 10% . {5 Ml 42 85 7 84. 70 % . X
LM AR T 82, 20%, 22 A S L (P<C0.05), WL

F 1.

x1 AIDR3D.FBP Eg &% CTCA WEBRREETETH
W H AIDR3D FBP ¢ P

I (HU) 27. 20744, 40 60.00412.40  20.94  0.00
15 e LE 21.10+5. 10 11.40+2.80  14.21  0.01
X L R P L 24,7045, 10 13.50+3. 20 13.76  0.00

2.2 FEMRIEREMEVEM  m R E R X 84 f B E 4 1 260 B
76 4R B0 Ik By PG5 58 R PE AN — B PE 4T (k= 0. 83, P<C0. 05),
AIDR3D.FBP F#H 3% CTCA S, & L 3 11 [ 15 i &
PP AH4), W3R 2, AIDR3D FEF % CTCA 3B, Pk, i
Y G E MR AR B s T FBP AR
2% B G55 L (P<C0. 05), MB35 6] CTCA 7258 4k
Sk E TR E SR, WIE 1, 84 fil & LA 'R Bk 1 260 Bt
Horp i 336 Br LA 504 Bt L FE 420 B, AIDR3D.FBP &
AL CTCA R R R PR PR 1.2.3.4 40 14 50k 3h ok B
B 3, AIDR3D FHE i CTCA Ay HK . o %6 .t 346 1 1%
A LA T2 Wi SR 3 Bk BEEA 5k 336 B (100.00%6) 486
B (96.43%).394 B (93.81%) ,FBP & #4 1: CTCA 135 %6 .
Hp S e S T4 R AR 2 I 1 IR Bt Bk B 4y B Ol 217 B
(64.58%).173 Br(34.33%).114 B (27.14%); AIDR3D | 2
Bk CTCA MR &8 L 8 B R AT LU T 12 i i et IR 3l ik
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B REF FBP @k —HE R ESFWAERII¥E X
(3*=117. 01,272, 17,311, 00, P<C0. 05), 4} | WL & 4.5.6.
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1216 B (96.51%) .504 BE(40.00%) . % LKL BB/ 51T
ST X =704.07,P<<0.05), LK 7.
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565 R 2l ik G 3.90+0. 30 2.6040. 60 3. 14 0.02
S AR Bl bk v 3.7020. 50 2.3020. 60 3.07 0. 00
56 AR Bl ik i 3.6040. 60 2.107%0.70 2.86 0. 00

P \J . / - ]
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G 5B e YT 2 43 A5 RE T RE DR (D) .
&1 BMAFG CTCA EBRBIBkETFHE%

&3 AIDR3D.FBP EgH % CTCA BEREE K
WA B IR B Bk R B (B )

" TEAR Bl il & AR Bl ik T & TEAR Bl Jik 3z
AIDR3D  FBP AIDR3D  FBP AIDR3D  FBP
1 0 12 0 47 2 75
2 0 107 18 284 24 231
3 39 213 102 173 99 112
4 297 4 384 0 295 2
it 336 336 504 504 420 420
x4 —EEBRIKETEGTAT
AR (%)]
FBP
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®6 _—EEBKIRZHEGTRT
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FBP
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At 504(40. 00) 756(60. 00) 1 260(100. 00)
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Z AN 2 R CTCA Iy SC B AR ] B, B AIG P 29 6 59 390 R 19
F BT IR AR A IR A L B S B A R
HOWMAHEMREER LS, SRS HE RN 2R
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AIDR3D i Toshiba 23 & B e 4 1 19 640 2B ABLCT
WEFEIF A& 1 AIDR3D & # 8 vk , B i 3 @il 2 40 ik i 2 38
SR X e BR B 4 e R AR A e 9 E 5% ] R R AT, B A
FE MG 25 18] (¥ ) 4 T FBP & 58 . AIDR3D #¢ El 4% 25 [1]
R332 55 1 o 38 3 o RIS 1E 4% 1] S M B D % 5 O £ [
1G0T 3 AE W R SN 40 T A R 2 R AR A R AT R S
V6] 06 U W 7 AT ) 3k B0 M I B AR AR ARTY . TR
B A TR R BMGE B8 %5 8] 5 T A 45 4 » ATDR3D A5 B8 3l /1K
A LI R O 7 A 0 AR L B R R AR
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TEARABF 640 J2 CT KA A ShE L HMHEAR BRI
SENLEG AR A AR IR R0 CT . H bs B AR e 7 R4 | R ok
B Sl A . sEIE A L, T AR AE R 752 AIDR
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Yoo Z 5% ) 640 2 CT R A K R4 9 50% AIDR i 47
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mSv, {FE ARG & BT R MRS 3 T {5 M L B
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H(3.3641.00) mSv, & & FAME., HETERMN 64 )2
CTCA iy b B s 4 M ik 8~18 mSvP | FAR5T .
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