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The study of lower extremity CT angiography by low radiation dose and low
contrast medium with sinogram-affirmed iterative reconstruction
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To evaluate image quality of lower extremity CTA of low radiation dose and low contrast medium protocol
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Abstract; Objective
with sinogram-affirmed iterative reconstruction (SAFIRE). Methods This study included 116 patients who referred to lower extremity CT
angiography using a 128-slice CT scanner. According to voltage and contrast medium concentration, patients were divided into four
groups:100 kV+350 mg I/ml.,100 kV-+320 mg I/ml.,100 kV+300 mg I/ml.,80 kV+Care kV+300 mg I/ ml.Image reconstruction underwent
conventional filtered back-projection (FBP) and SAFIRE technique in each protocol to compare SNR,CNR of arterial images.Results
Comparison of two subgroups in the same group, SAFIRE had significantly higher image quality than FBP.Comparison among
groups showed:image quality in low contrast medium and low radiation dose SAFIRE group could reach similar or better than that in
higher dose FBP group. SAFIRE could reduce image noise and improve image SNR and CNR.Conclusion In lower extremity CTA,
80 kV—+Care kV,300 mg I/mlL contrast medium with SAFIRE examine protocol could reduce contrast medium concentration and radiation dose
with no compromised diagnostic demand.

Key words:lower extremity computed tomography angiography;sinogram-affirmed iterative reconstruction;low dose

TNk CTA KA AE 12 W T 3l bk i i 8
BTV Be % TO A L B b I s I A R PN B I RE s A
T, IARRE & T HLRH 1Y i 20, 3 4CH # Citerative
reconstruction, IR) $ ARZ 4% [ T CT 19 EIR 8 #

EE® o T71990— ) I AR =W AL L AR B R,
FENH O AR LW TAE,

WAEEE L i, E-mail: 312820086 @ qq. com ; ##
hanping@ vip.163.com

W+ E-mail

i, IR FARXS LA St iiE ¥ R 4% 5% (filtered back-projection,
FBP)H AR, BE 4% A7 8500k /)N P AR Mg 7 e B 52 ol 3 11 1%
o H R 3 T R A HUE 0 32 R #E (sinogram-
affirmed iterative reconstruction, SAFIRE) 4 AR 3 /&
TEEPG A d g i — kA E d R, A5
AL TE T Bk CTA K4 b 43 5 B JH SAFIRE,FBP
PR AR, LA 2 PR iy 8 dt R i, IR
KA R 07 R R B gl ik CTA w] A7 /9 XU 57



ST ST 22 A 2019 4 4 A5 35 B4 4 W

J Pract Radiol, April.2019, Vol.35,No.4 * 639 -

A T 58 IR A S 770 5 AR X 505 i)

1 B{HEFE

L1 — Rk ATRE MR IR TR R 2 R U IR 2 e Ff
BRI BE 2014 4F 11 A &= 2015 4 4 A T B gh ik
CTA i i 3k 116 i, Hoh 55 93 ], % 23 fi. 4%
% 19~94 %, FH(57.9+116.2) %, BFFEH T A&
Z 0y BMI N 15.6~32.7 kg/m*, V4 Jy 22.8 kg/m?,
Horp A B B IR (BMI<<18.5 kg/m?) 8 il , 14 i & 1F
(18.5 kg/ m* <<BMI<(24.0 kg/m®)67 ], # # (24.0 kg/m®
<BMI<(28.0 kg/m*)35 i, il f: (BMI>28.0 kg/m*)
6 B, AHEIE H L 8 LR A R A 2L IR T I AR
WA R A 4 IF 5 SR AN W 507 247 I CTA K
. ANMIBEERENHCHA S SR EE WM. J7
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1.2 RAJE CRAMEETFAR 128 JZ20E CT
(SOMATOM Definition AS)fT F sk CTA 14,
FESECMERL ST 128}0.6 mm, 825 0.5, 58 0.5 s,
THHEZEE 0.75 mm,)ZHEFE 0.4 mm,

MR 148 T R P 0 A5 Rl i R Sk B 7510 9 B 40 S TR
W5 4 4 A 28T 100 KV, 6 EEFIMERE 350 mg 1/ ml;
B4, &R 100 kV, 6 A B 320 mg I/mL;C 4,
BHLE 100 kV, % HEFIHE 300 mg 1/mLsD 41, JF )3 Care
kV 422/ Sk 80 kV, 4 HLFIVEEE 300 mg I/mL.

X ABLC.D 4 4195 B 471 4 Bt £ 35 5k A FBP
SAFIRECSE DT EIMGHE S, HERBEARYARN .,
25 A1/A2.B1/B2.C1/C2.D1/D2 3 8 AW 2 (H
1 {03k FBP E#,2 3% SAFIRE H#).

XiF R e B g AR e A ORI PR O, S 1.6~
1.8 mL/kg, i # 4.0~5.0 mL/s, fdi F 0T IR 7 7% 54
v 22 ST K R 5 X EE AL 38 ad Bolus Tracking £ R 7E
& 3K F Brik Bt ROL, B{E 280~300 HU B 5 3
. FRFEE A S & B E T R CARE Dose 4D,
S 120 mAs, 4 AU 00 bR A 0 8 B R X He
e BEAS R AN F AR A O R #2508 — 3,
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O£ 2% 18 B P ROT /9 CT (B M2 b i 22 (SD) . ROI
74 Pl 26 BRI A8 3 o0 Ak L ROT AR BUIMLAS H 4% 1/2, 5k
FF Il BE BS54k BB AL I A 3 R B SE. [R As
H[F 2 W A 5 WL 440 ROT A CT {8 M B2 F g Wy
ROI ) SD . ¥ 1% s 9 RO 9 SD {E 5 X I &
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1.4 Zit2gortr A SPSS 19.0 #EAT 4831240 #r .
4P 41 SNROCNR R FH B X BEAS ¢ 46 565 4%
ZH AL S SNR.CNR HER F J7 25508, P<<0.05 W
HE—2 R LSD - K %65 B R B & 3F 4 R
Mann-Whitney Test U £, P<C0.05 H 2 7 A 4iit
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SNR,CNR,
2.2.2 KHANPBLE  Cl 47 SNR.CNR FET Al
20 (P<C0.001 F1 P=0.004) ;i C2 447E SNR,CNR |
5 AT AW 25 (P=0.07 1 0.929) . #/R C2 4H
300 mg I/mL Xf L #) Bk & SAFIRE #y 8 2 K 4%, 78 &
%% WG 7 T RE A5 34 ) A1 41 350 mg I/mL X b 5
k4 FBP 1y d EUG i

Bl 4 7F SNR FAXT Al 4 (P =0.007),{H 1
CNR F W 2 5% (P=0.134); B2 4178 SNR L5
AT HEHBE2Z%(P=0.999 .7 CNR F&T A1 4
(P=0.043), 37~ B2 4 320 mg I/mL XJ It 7 8 &
SAFIRE (%5 2 4, 76 B % WL 5T & Jy T8 A 98 0 T
Al 2 350 mg I/mL Xf 6 FBP A9 2 KUE i

D1 417 SNR.CNR EKT Al 41 (P<C0.001
P=0.003);D2 417F SNR KT A1 40 (P =0.002).,
fH¥E CNR 5 A1 TG 8 22 55 (P =0.444) ,
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x1 BHRGELRER
A B4 c4l D41 F {4 P
11 % 50 26 23 17
HE(cm) 169.534+7.45 166.10+7.14 169.70+6.63 166.82+6.95 1.287  0.282
AR5 (kg) 63.5810.02 66.02+11.86 64.83+11.74 64.594+11.07 0.291  0.832
BMI(kg/m?) 22.364+3.07 23.7943.13 22.4443.29 23.1943.66 1.315  0.273
A RAE IR (mAs) 76.62+4.15 78.0845.14 76.9144.80 75.8845.75 0.845  0.472
HFAES P ERMAN RS 200 E R, P<<0.05 W BEZIFFE X
% 2 $HW FBP.SAFIRE E& T 4 8 7 Lk 8
m4 CT fH I A5 W 7R WL CT 1H T WS SNR CNR
Al (FBP) 467.09482.91 24.3845.47 52.334+5.73 18.2942.67 19.9745.43 23.3046.49
A% A2(SAFIRE) 469.17484.20 20.15+5.38 52.43+5.60 13.8241.99 24.5146.89 30.9848.75
P 0.063 0.000 0.352 0.000 0.000 0.000
Bl (FBP) 419.07495.66 25.7144.63 52.28+5.50 18.7242.63 16.4943.75 20.3347.22
B4 B2(SAFIRE) 420.35498.76 21.4245.05 52.1345.65 13.9441.86 19.97+£4.42 27.3249.76
P 0.316 0.000 0.090 0.000 0.000 0.000
C1(FBP) 376.27£106.45  26.2744.53 54.8245.69 18.9742.26 14.5744.50 17.364-6.95
C4 C2(SAFIRE) 378.50107.02  22.2444.63 54.71+5.61 14.4241.98 17.53£5.71 23.1149.35
P 0.000 0.000 0.067 0.000 0.000 0.000
D1(FBP) 507.922130.60  40.4448.95 60.376.02 29.5248.04 12.9143.83 16.484-7.31
D# D2(SAFIRE) 511.75+131.54  34.50+8.46 60.16+6.03 23.22+7.13 15.30£4.50 21.5449.94
P Y 0.000 0.000 0.019 0.000 0.000 0.000

TP AR AR A ¢ K g i P (E

2.3 FEBEETES HEAB.C.DAA 5 5K
FBP.SAFIRE®H @ F4H N (A1 5A2,B15B2,C1
5 C2, D1 5 D) WAl Z H 1 EE Sy, HERA 5%
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FBP; % W] SAFIRE £ R% FBP £ R g% $2 & 1 45 &
G (] 1,2),

FBP B # A, A1.B1.C1 3 41 18] % W L %% AR i
W, HER Y G122 2 L (P >>0.05) ;10 DI 41
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(volume CT dose index, CTDIvol) . | & K J&F 7 2
(dose length product, DLP) /G %% 48 41 7] & (effective
dose, ED) L2 3, A.B.C 3 #i i CTDIvol,DLP iz {
(P>0.05) ;1 D 41 CTDIvol ,.DLP #8] @K T A.B,
C 34 (P<C0.001).DLP % 3 H N4y 53% ., ED
8 . 2% Saltybaeva ZE5 1R IE , AR BF 25 3% FH 10 4%
2%k} 0.004 6(80 kV) & 0.005 8(100 kV), 4%
A.B.C 3 4l LG IT2=2 5% (P>0.05) .0 D 4% A.
B.C W] K (P<<0.001), FFEZ 63%.,
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BEHE CT KA i) 2 B el e 2 9 28 12 18 ) [
PRI/ CT G (1 6 S 5 -5 % BEGRGR) Rt 2 BN
ISR . 4 5 57 ik A9 ARl ad o e AL 13 2 By 7

3

x3 JHEHFEHE

A4 B 241 cé D4
CTDIvol(mGy) 3.02£0.16 3.08+0.20 3.044-0.20 1.4240.11
DLP(mGy * cm) 333.16425.82 335.65436.08 336.13+£34.83 157.064+12.93
ED(mSwv) 1.93+0.15 1.9540.21 1.954+0.20 0.72£0.06
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R HIIF G Care kV M7 22 Wl A8 T D 4

B 1A~F 5,66 %, BMI N 23.3 kg/m*, ¥ #% M 80 kV,
300 mg I/mL B HH . A.C.E F FBP &K 4.B.D.F
SAFIRE @t KR, 2% P bl A e s T P /0 148 s 5 4
FI LI LeaF PB4 4+ B 2A~D 5,49 %, BMI
27.8 kg/m’, ¥i#r% ] 100 kV.300 mg I/mL %f L], A.C J FBP
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AR AR @ S 9 SNRLCNR K BG 5 & 37 43
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¥, X D4, R FBP E & K410 D1 416 SNR,
CNR Jz W EAZ 5T 5050 448 T A 40 FBP K4 (H
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