2236 FREF 2016 46 A% 45 5% 16 4

cBRETIE -
SKHRAER CTA AHSHASSERE AN BRREYMHZRFR

¥ R.E ISR, A
(FEREHAKRFZWES —ER&AHF 400016)

doi:10. 3969/j. issn. 1671-8348. 2016. 16. 024

(HZE] B EAFRREEFEFLAREE CT £ &Y (DECTA) ¢ BERE. 5B R FF 8 &S 4T DECTA #45
RAE. FE T EARDUE 8 K A A ARAL, SRR 80/140 kV 4= 100/140 kV 47 k% CT 124 J5 . 4 7 #4708 % R & %
% (FBP) Z % R A # K (SAFIRE) B A F ok &4 B4 m & CT & CT fi47 4 £ (SD) # 43 % 1k (SNR) , 3 )6 %2 7 L (CNR) ,
LERAERKERRODLP)FHFARLANZ AN RRARGFMHFGARRERBRAET. ER  £EMFAEH5A8 L4 T.SAFIRE
FTREFGEAR RS BT FBP T A ;A& F A Z M 100 mAs ¥4 £ 300 mAs, BB A F 2R EAH,260 mAs A ELH
B R EATHE; RMA SAFIRE &% A mu e &R B M E# 4704, CT 44 SD £ F A 43t % & L (P<C0.05),.CNR #»
SNR £ 5 £ %3t % & L (P>0.05);80/140 kV £169 A 2 /) F 4 100/140 kV A9 B Ak, Z5if WAk & kM CTA KM 80/140
kV % & R4 44 SAFIRE ke RiE B R T 2 FHIREH M 2.

[X@ER] KRERVAX&HE R 2R EABRAE

[(hEHZES] RS814.42 [XmtriRf] A [XEHS] 1671-8348(2016)16-2236-03

Impact of image quality with scan parameters and reconstruction algorithms in head
dual-energy computed tomography angiography *
Peng Gang , Zeng Yongming” ,Yu Rengiang ,Wang Jie

(Department of Radiology ,the First Af filiated Hospital of Chongqing Medical University ,Chongqing 400016 ,China)

[ Abstract |
computed tomography angiography (DECTA) scanning,and evaluate the radiation dose which using different tube voltage in DEC-
TA. Methods
ters (tube voltage 80/140 kV and tube voltage 100/140 kV) , the data was reconstructed with filtered back projection (FBP) and Si-
nogram Affirmed Iterative Reconstruction (SAFIRE). The CT values with SD were measured and calculate to SNR and CNR., the

dose length product (DLP) was recorded and invert to effective dose. The image quality and radiation dose were evaluated in differ-

Objective To study the difference of image quality which based on different reconstruction in head dual-energy

An anthropomorphic head phantom with simulated arteries was used for DECTA scanning by different scan parame-

ent imaging condition. Results The image noise of SAFIRE reconstruction was lower than FBP reconstruction in same san parame-
ters. The increase of tube current-time product from 100 mAs to 300 mAs,it shows the characteristics of linear tendency. When it
was on 260 mAs,the image quality become stable. The difference between the two groups(80/140 kV,100/140 kV)of SD of CT
value by SAFIRE was significant (P<C0. 05), the difference of SNR and CNR between the two groups was not significant( P>
0. 05). The effective doses of group A (80/140 kV) was significantly lower than group B(100/140 kV). Conclusion

voltage of 80/140 kV combine with SAFIRE algorithm in head DECTA can ensure the image quality,which can significantly reduce

Using tube

radiation dose.
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1.2.1 HHHP: i Siemens Somatom Definition Flash 5

* BB :EFRIGKEMSEREESH ((2013]544)
A @IRAEE . Tel: (023)89012228 ; E-mail : zeng— ym@ vip. sina. com,

ZACRE CT. &80 R A B o B i A i (care dose 4D)
FARHETH 128.0 mm X< 0.6 mm, M2 0.7, )2 & 5 mm, HLL8jiE
e R R 0. 28 Fb/ R, o A HEAT L A 4L R 80/140
kV,Z % E B i & 100~300 mAs, [ f# 40 mAs, B4 . E
100/140 kV,ZZ & i H 100~300 mAs, [8] f§ 40 mAs, &
B EHS 4R H FBP K& SAFIRE(Z:4% 3) 5 Fl 5 4t J5 v 4 1
A EMGHATE &, @RS 0. 75 mm, [B] 0. 50 mm, XWEER A
Ho il 0. 6, % B 4331y D30T 5 Q30f,

1.2.2 HEFEEESN #H MMWP BG4 B T /E5. h
W24 5 22 50 1 15 Uil 43 30 o 79 7 fL  28 9 FBP Rl SAFIRE E 4
R AT PE A % OW PR S ART A G M CT {H bR o 22
(standard deviation,SD) | 5 M Lt (signal to noise, SNR) | X b
1% 75 [, (contrast to noise ratio, CNR) , HAKTEH 7 1 b A5
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ok B 3 B, DU AN [R] 2 85N A R 0 A 3 B i i 45 A <08 30 kg 4

FEE R ZN 1984 —) W GEIN L A L . EBNE CT F AR S B TAF



FTREF 2016 556 A% 45 5% 16 4

ZUR CT (AR . Jig i 4 I & 11 By (0. 0440, 01) em?® , Ji
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BIE LA/ 25, DL 2,
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1.2.3  FEEFIRITN A CT MUY 5 5 500 & PE AN 804 i
SERNASHEME WA CT #4840 (CTDIvoD) | 1 K &
T FL(DLP) . &% B 4L 7] 14 22 5 & (CEC) 1 7 &= 5% #e 15 4k
K5 1A R E=DLPX K 8 3% /i CTA & s s ¥
A SR

1.3 SGuils#4b¥E SRJH SPSS17. 0 St 8k 47 b . T &
PR T s Fom, AR A Dunnett ¢ 46 50 5 % A0 [ 48 L IE T
AN [R) F AR5 vk AR )48 L 9 T R A 4 L R SAFIRE 5 7 3(
FA T 2 TR 14 7 BT A 4 A B3R FHC X ¢ A 36 . A% 56 7K v
a=0.05,Lf P<<0.05 ZRAHLH¥E X,
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2.1 WFEERLEAFEERE TEGRE LR LM
CTA MR AHTE 80/140 kV 418 100/140 kV 21 v, M [7) 4§
Hi it T 4 SAFIRE & 4t (19 B4R B & ¥ 08 T FBP H 4, i &
B4 5 12 % WP 48 Bk 22 18] 14 22 57 5 B 12 3 L (P<C0. 05),
o S TR A R AL o A 0 PG T o R AT A0 AT L 2 H O D TSR
F 220 mAs B}, b 25 8 LI = N W73 I, B2 K WLT O 48 AR
CT {f SD AW R A%, 1 SNR J CNR & FF#a#, DU HER
HE 300 mAs Jyxf B, A [ T ARG 1 45 4 RD A ]GO S R R
TEM 7 22 S A Goit 2 B L (P<<0. 05) 5 48 i i ¢ K T
5T 260 mAs B, 4L EME T Rk G T2, %5 4 B
SR A . 225 BRI L (P>0.05), L%k 1.2,

Pl {08 7 < i S A CT L SDs SNR : Jig i 455734 C'T {8/ AH Jif
fi SD,CNr= (IR ifiL 4 CT fi — M St CT i) /M9t CT i SD.
2 XECTAEGRERFNER X

2.2 WA HIE SAFIRE H AL B i &= b 7E 80/
140 kV #1 100/140 kV & F, b6 % & i i & L 100 ~ 300
mAs R H,CT i SD & #i Jdi /)5 » SNR #1 CNR 3% 7 18 i 5
A5 P O AL HLFE JER OT B SD RO, 2 5 ST
27 L (P<<0.05),SNR.CNR 2 3 L4 il 22 L (P>0.05),

2 & ® 3 3,

*x1 80/140 kV AT MEREZEBRREL K (T L)

CT {4 SD SNR CNR
B HL L (mAs)

FBP SAFIRE FBP SAFIRE FBP SAFIRE

100 28.2043.50* 26.2943.45* 7.4241.09* 8.33+1.26" 9.94+1.38* 10.9641.74~
140 25.6243.22" 23.77+3.47" 8.03+0.94" 9.0941.80" 11.57+0.77"* 14.1441.35"
180 23.57F£2.71" 20.85+3.30" 8.97+1.34" 11.05£2. 11~ 12.89+0.71* 16.67£2.71"
220 20.67+2.91~ 18.20+2.69* 9.97+1.60* 12.13+2.18* 15.93+2.09* 20.97+2.15"
260 18.29+3.49 16.16+£2.17 11.16+£2.76 13.17+2.13 20.5342.31 27.0143.41
300 16.55+3.02 14.86+2.67 12.76+2.72 14.4842.38 22.7143.91 30.9745.74
F/P 19.90/<20. 05 22.02/<20.05 12.70/<20. 05 16.48/<20. 05 52.23/<20. 05 52.93/<C0.05
t/P 13.17/<20. 05 —8.16/<C0. 05 —4,21/<C0.05

* . P<C0.05,15 300 mAs [b#&.

*2 100/140 kV ARMERE ZRGRELL R (L

CT {ii SD SNR CNR

HLJH (mAs)

FBP SAFIRE FBP SAFIRE FBP SAFIRE
100 24.63+2.21" 22.5142.85" 7.1040. 83" 8.324+1.23" 9.514+0.48" 10.80+1.16"*
140 22.1143.60* 20.2043.36* 7.87+1.19* 9.71+£2.67" 11.23+£1.32" 13.19+0.98"
180 19.66+3.93* 17.15£3.63" 9.07+2.08* 11.19+2.90~ 13.41+1.87* 15.94+1.43~
220 16.89+2.39" 15.01+£1.88* 10.29+1.95* 12.19+£1.86* 15.68+2.13* 20.97+3.04"
260 15.36+£2.11 13.37+£2.17 11.22+1.98 13.42+2.26 20.3142.48 27.0244.55
300 13.56+1.48 12.27+£1.05 12.87+£1.65 14.714£1.47 22.61£3.39 30.47%5.11
F/P 23.28/<20.05 22.86/<20.05 19.46/<20. 05 14.59/<20. 05 49, 87/<20. 05 52.64/<20. 05
t/P 12.05/<20. 05 —13.16/<20. 05 —3.84/<C0. 05

* . P<C0.05,5 300 mAs L# .
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*3 FAMHEBEHSG SAFIREEZBGRELLE (L)
CT {4 SD SNR CNR

WL A (mAs)

80/140 kV 100/140 kV 80/140 kV 100/140 kV 80/140 kV 100/140 kV
100 26.2943.45 22.51+2.85 8.33+1.26 8.32+1.23 10.96+1.74 10.80+1.16
140 23.7743.47 20.20+3. 36 9.09+1.80 9.71+2.67 14.14+1.35 13.19+0. 98
180 20.8543. 30 17.15+3. 63 11.05+2. 11 11.19+2. 90 16.67+2.71 15.94+1.43
220 18.20+£2.69 15.01+1.88 12.13+£2.18 12.19+1.86 20.97£2.15 20.9743.04
260 16.16+2.17 13.37+2.17 13.17+2.13 13.424+2. 26 27.01£3.41 27.0244.55
300 14.86+2.67 12.27+1.05 14.48+2.38 14.714+1. 47 30.97+5.74 30.47+5.11
t/P 16.12/<20. 05 —3.15/>0.05 2.37/>0.05
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