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[ Abstract]Objective : To examine the effects of 80 kVp on radiation dose,iodine intake ,and image quality for abdominal computed to—
mography angiography(CTA ). Methods : Abdominal CTA was performed in 49 patients(20<BMI<23) using GE Revolution CT. The
patients were divided based on tube voltage into group A(n=27,80 kVp) and group B(n=22,120 kVp). With the exception of kVp,
all scanning parameters in the two groups were the same:automatic mA,50% ASIR-V ,default NI, 1.25 mm thickness, HD mode, Stnd
reconstruction,, 80 mm detector width,and 0.5 s scan time. Iohexol contrast agent (350 mgl/mL) was administered at 300 mgl/kg
(4 ml/s) in group A and at 500 mgl/kg(5 mL/s) in group B,and was automatically tracked at a threshold of 220 HU. The mean
CT and SD values of the abdominal aorta,abdominal trunk,common hepatic artery,splenic artery,superior mesenteric artery,and

erector spinae at those levels were measured. Image quality (volume rendering and maximum intensity projection),contrast—to—
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(DLP),and total iodine intake were determined and compared

between the two groups using the SPSS software. Results . There
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was no significant difference in the CTA image score between group A (4.58 +0.51;«=0.915) and group B(4.32 +0.58,x=0.946)

(P>0.05). The CT values of the abdominal aorta,common hepatic artery,splenic artery,and superior mesenteric artery were signifi—
cantly higher in group A (584.09 + 63.54 HU,503.22 + 58.72 HU,486.44 + 74.47 HU ,and 535.23 + 54.94 HU,respectively) than in
group B(407.89 +60.78 HU,368.57 +45.31 HU,371.88 +49.55 HU,and 387.83 + 55.85 HU,respectively) (all P<0.05). The SNRs

and CNRs were also significantly higher in group A than in group B(both P<0.05). Compared with group B, group A had significantly
lower CTDIvol (3.34 £ 0.22 mGy vs. 8.78 £0.93 mGy;61.96% reduction) and DLP(172.77 £ 13.75 mGy -cm vs. 438.30 +58.23 mGy+cm;

60.58% reduction). The total iodine intake of each patient was reduced by 39.67% in group A (300 mgl/kg) compared with group B
(500 mgl/kg). Conclusion ; Abdominal CTA at a low tube voltage of 80 kVp (20 kg/m?<BMI<23 kg/m?) significantly reduces the

radiation dose and contrast agent intake in patients,and improves CNR and SNR of the abdominal aorta and its major branches.

[Key words]80 kVp;iodine intake; ASIR-V ;body mass index;abdominal artery

HAT CT IML% 1% (CT angiography, CTA) £ #%
T W IR  VE Ay I8 s 722 a2 W B i %
MR AR A H 22 512 Wi 26 g 25 4 5, SR
BRI ER CTA 4214 i (5 FH 1 S8 7] o B %o L 7] 4
N & 0T ) | W e R ey 2 (D NI e
(XU, BIFSE B, BIOGE L3RI A 48 A i 550 EEF
WA ELHEOCER BN 100 mLXF HLFI R, X H
B RSB IN 129% , X B T EAS i B3, Xt B
FIFIE KT 125 mL BF, 6 H5 B0 Y & A S8
10 £, {EFEARRBIT L] 9 H8 A Sbs- S BUMLAE PIXT H
RN R, S CTA KGR a, R RS
i, T RS2 A 35 00 4 5 500 2 1) [m] ) R A 4 v 1L
EHRILFREER  ABFFAERT I TAEREA 12, 5 ]
Revolution CT, 2] 80 kVp 4 HL JES5 4 50%ASIR-
V A LR AR (300 mgl/kg) HEAT CTA %,
B, R 20 kg/m? < IR BT 48 %4 (body mass index,
BMI) <23 kg/m* 52 # 4 7 MAAL BRI CTA
BRI AT AT

1 #BERSAZE

L1 —fFH

[RB43 M 2015 4F 9 H 2 2016 4F 12 H 7ERK B GE
Revolution CT 174 CTA K4 95 A 49 ] (20 kg/m*<
BMI<23 kg/m?) , et 55 37 f3i], 2 12 9], 4% 21~80 %, rh L
Y (61.31 +12.33) %, F IRAS HL R A EL IR A2 Ry
2 4H A 427 B A HL TN 80 kVp, RN 300 mel/kg, VE
ST 4 mL/s; B 2H 22 {9, B LRy 120 kVp, X LR
500 mgl/kg, FEFHHERE 5 ml/s, G9ARRHE  DICKT IS

SSIE QREFRC AU BEIE R, JOEAE U RS S A
B)JCT™ T A5 M 48 B el I i IR L B . AAFTR 48
1R B HEZE DL S T R S B A R A5

12 #&&&L57%

1.2.1 RApidEs  ZREERNT 3 d 25 E R s
LIRS EE IR, AR A YR E 6~
12 h, A7 g AR, T IR A 800~1 000 mL #IFK , ffi
IR

122 KA&HA N HIZEE GE Revolution CT #L, R HD
(high definition, HD)IZEHIHH=, A HEMSENE
80 kVp  FR I & 5 80 mm  50% ASIR -V & k|
3DmA | B & HE 77 ) IR 75 8 48 (noise index , NI) | ER A& %
0.5 s/rot JBFF K 0.992 2R K B2 BR 40 1.25 mm 4487
Large Stnd T Al 512 x 512; B HHISECNEHEIE N
120 kVp, HARZHR] A 21, FHE DR AL E 2% 3 Hik-i 15
A NG, M Ulrich = SR , 200 1 Hr bk i 5%t
LA 412k 300 mel/ke, #EEA 4.0 mL/s; B 4178 500 mgl/ke,
AN 5.0 mL/s, XF LIRS 8 58 e, T LAAH [ 5 4 4R
FEERIK 40 mlL, KA A ShEREE A& SR W2 v o A
TP 8k, i & BI(EN 220 HU, XF HIEESF 10 s SR IT
TR WA 4 g A A B ik & R B RS) JS Bh AT A A IR ) )
$59 s,

1.3 B 254

1.3.1 FEGIE R ERER L 2 AW4.6 5 AP T /R,
i 2 GRS WA W R 5 AL T AR BE AR 3 s RS
PEAFIE , JEROSHER X (region of interest, ROI) B 7ENE sl Ik
(IR 5 Bhibk 8 32 sh ik T o 3 A2 T, B {E ) KT 8
Tk s Z2 B Sl vk JBLh Bk 2 4G5, RO T R A 4 N7 1 A A%
I 2/3, LA IR 2 1A A IR 5 I CT (6 2
HARERE (SD)E, BASALINGE 3 v, BOFHE 1A R 325
Jk 15 W [t (signal noise ratio, SNR) A X H g 75 L (contrast
noise ratio, CNR) , 7152000 . SNR=JIE E 8h ik CT 1B/ ¥



BERERKZEFIR 2019 £5 44 55 10 #3 ( Journal of Chongging Medical University 2019.Vol.44 No.10 )

— 1339 —

WL CT {ARYARED (SD) ; CNR=(JE FE 3 Ik CT {H-¥ WL CT
1B/ AL CT (EAYFREZE (SD) .
132 EWIFH X A B 2 HERGEHE DT A AP (vol-
ume rendering, VR) 5t K% £ #% 5 (maximum intensity pro—
jection, MIP) B4 , i 2 44 MLEEH 40 BT 2 2 EUZ (R 4 1 8l
IKHEATIEATH, 5 HPTA31 .5 47, B EhIk T 1 1~4 5y 30
W S B A GO BRI TN ;4 4 Bk ET 2 1~3
P S R, B 3 Ay =5 3, A I GO B, G
Ph5E ;3 41, B Bhlik 31 B 1~3 Gy 3B R 4<3 9y <
5 32, AR ZSCI R, Tothsg ;2 43, RS Won B sl ik £ T
B 1 2 905732, 2 R 3<d 3, T 1 4y et s B sk
TR 1 G5 3, A LG A TE M, A B ChE
1.4 550 BT A EANE

41t CTDIvol AT DLP AR A AT (effective dose, ED)
#5530 ED=k x DLPSTHRA RO &, b et 250 k (A
WKCBA 23 51 23 N CT 14 I i b 7 48 B9 k=0.015 mSv/
(mGy-cm)®, GEitsr i A B 2 2T HEFIEE A, A 41 . BREK
e x 300 mgl/kg; B 41 ; B E A F i x 500 mgl/kg,
1.5 %itFEoH

fdi 1 SPSS 17.0 BRAFHEATGE 440 BT, R ST AR A ¢
K50 FEAE T s bk S S IL CT {EAN SD {H, LM 23k
B SNR Fll CNR a7l o Feml i A K236 7K 7 «=0.05;
K] Kappa Ke384 4T 2 45 WA XS UG FPF 531 — ot
K {47 0.81~1.00, —FPEAR AT ;0.61~0.80, — B PEE LT ;0.41~

1S4
)l

0.60, —FPE—M;0.21~0.40 —FPERE 2% 5 <0.2, —BUHAR 2 |

2 g B
21 EBA—MTH

A B 2 452K BMI 25 57 B4 124 8 L (P>0.05) , W,
1,
22 B REEN
22,1 2K MAE CT{EILE:  HWH A B 2 4IE F35)
Jik S BRI LSk RSk Sk CT {8, 2257 A Geit
X (P<0.05),A HA BT B 42 #lBEN CT 25T
Giit2E R X (P>0.05), L& 2,
222 2#H% 5 SD{HME EF K SNR.CNR [b# A B2
AW SD [HZEF G L (P>0.05);2 418 E 3k
f) SNR .CNR 225 A Gei 1418 X (P<0.05), W.3% 3,
223 EEMKIZWITIr 2 ZWEEXT A B 2 4] VR MIP
UL BT3B 0 (4.48 +0.67) 43, (4.47 +0.66) 43, Fir A 4]
B AW R 8 32 sh bk S Bay SO MR B | A4S A
GOLW BRI 1), X 2 2 WMEF o — M TKappa K
5, —HEARAE WL 4,
224 ARSIV B R A B 2 U5R AR
CTDIVOL .DLP ED Ex} LI A LUK 5 IR Z R A 51t
I X(P<0.05) A HE B ZHAT IR 77 1 AR 60.58% , XS
FUAE AR 39.67%, L3 S,

F1 2HEBE—MABER
vl %k PESI (5 14 SRS BMI ( kg/m?)
A4 27 19/8 56.62 + 13.92 59.59 + 16.24
B4 22 12/10 21.15+0.68 2122123
t A 1.185 1.626
PE 0.395 0.112
F2 24AzBNERES CTHE(HU)®E
o34 JiE F= sk CT B M T CT A S Eh Ik CT {8 Bk cTE MR LSk CT{E  BEHLCTE
A 584.09 + 63.54 584.09 + 63.54 503.22 +58.72 486.44 + 7347 535.23 +54.94 55.27 +4.26
B4 407.89 + 60.78 406.08 = 60.41 368.57 +45.31 371.88 +49.55 387.83 +55.85 51.11+8.09
t 8.734 8.850 7.913 5.634 8.201 1.980
P1E 0.000 0.000 0.000 0.000 0.000 0.055
#3 24AERRE(SD) REEENKE SNR.CNR LLiZ
il LWL SD JE F= 5l ik SNR JE F= Bl ik CNR
A4 (n=27) 13.45 +2.32 31.66 +4.24 40.35+£7.70
B4 (n=22) 13.88 £1.72 2559 +3.15 26.10 +5.53
t{E 0.652 5.006 6.550
P 0.518 0.000 0.000




BERERKZFIR 2019 £5 44 55 10 H8 ( Journal of Chongging Medical University 2019.Vol.44 No.10 )

B. 80 kVp I E sk K& H 4% MIP E{4

C. 120 kVp I F 30k =533 VR Bl

D. 120 kVp 5 8k X H 5 % MIP ElfR

E 4 9000 SCHIE M 2R, R 5 )
1 2HREHRRESZ VRMIP EEXTtL

R4 2 HETHIKERREITS (n=49)

MEE 1 WMEEH 2
Iy K fH
14y 2%y 35y 4%y 50 14y 255 35 4%y 50y
A(n=27) 0 0 3 8 16 0 0 2 10 15 0.866
B(n=22) 0 0 2 7 13 0 0 2 8 12 0.918
%5 24 CTDIVOL.DLP . R3FLEFI BRUBENELLE (x£5)
il CTDI( mGy ) DLP(mGy-cm ) ED(mSv) X (ml )
A (n=27) 3.34+0.22 172.77 + 13.75 259 +0.21 5275 +4.15
B4 (n=22) 8.78 +0.93 43830 + 58.23 6.57 +0.87 87.44 +9.88
ol -25.438 -19.395 -19.395 -14.162
P 0.000 0.000 0.000 0.000
H T P& AR CTA BUGR B &, # M2 4, =246
CINR S B R A, [ CTA KA, # R H]

HEHR CTA JSAGIR R RLT2 , n] LA 0 s WL 4¢
) firbged ) A L I K, LA B ot 1 A AR AT S
BRI, S Bhde (9 AR R B SRR, SR

S OE 0 NIk /N = q i RE sy | IOt K= ]
JRISE, B 538 RS A 4 1) ek AR L 701 48 A 52 3l A
A BT o AR 701 A ) O VR AT BRI
R SECIND> mAs 3G RUREE 45 ) K e T 1Y



BERERKZEFIR 2019 £5 44 55 10 #3 ( Journal of Chongging Medical University 2019.Vol.44 No.10 )

— 1341 —

A PARRAIE 178 B ' 751) a5 9] ) B2 R (AEC) K3 o i
ASIR-VEEE | BRAIRA HL R, 52403 1 i o 7 i R
RAEREAS, T X GOl T8 eIk, th & 5
SRR E A e R | P = P VS e B =
% ASIR-V R GEHEAT R AR BIAG W AT DLk gb
X — Gk PRSI A ASIR-V ALEA{E, AT fd CTA
G T AR 2RI ASIR-V 25547 FBP figfs 3%
FRAR R 7 | B8 MR CNR 3602 [|] 20 9 | 1F
— 3 AR S R0 AT X TR IMA TR R
(20 <BMI<23) 1y AR EB CTA, R H“AUIL”
(80 kVp IR L RALER A i) 45145 A ASIR-V
FERA, UEATIEH CTA %, 2 4UW AR %2
R RS, AR YA, 5 120 kVp AHEE,80 kVp
(48 5 ) ED K 60.58% ,CNR SNR #F A 1 i
P, R R o225

AL (80 kVp) FEAIR T X &R WRe R, T
TILER) K 00, 360 T CTA $48 T A8 55 0 1Bl o
Ll B b S R S K M A, IS UE RN 45 L
M 120 kvp FREZ] 80 kVp B, L4 NP2 CT {4
FARE ) YA H RN 80 kVp B X £ TR
(43.7 keV) ETMLFE T 19 K ZR00 (33.2 keV), 1L
PRI X R T LG Lk 3=, L s
SA KGRI, ARYX—I G, BB X ) R
J5 %8, 08/ AT LB A, BT B 2 I IR
WAl AHEFE AR N A R
(mgl/kg) (77 A TGS, 5% R v B TG, %of
b 70 87 FH S A, BB A R A B 2
. %FT 80 kVp H1 120 kVp 3, Bir& HIAE 50k
CT {E (WS ) Ho Je 5 i i 43.29% , X FE IR A i
1% 39.67%.,

ARAFFEA R Z AT HRAT 50%ASIR-V i
TP, B X AT A ASIR-V 1T 5E , an i
$E7 ASIR-V MBGE(E T fE 2 1E— A B IRAR 357 =
ot M R i WA IR SR T ot

O

%z x #t

[1] Seeliger E,Sendeski M,Rihal CS,et al. Contrast—induced kidney
injury : mechanisms, risk factors,and prevention[J]. Eur Heart J,2012,
33(16) :2007-2015.
[2] Jun BR,Yong HS,Kang EY et al. 64—slice coronary computed to—
mography angiography using low tube voltage of 80 kV in subjects with
normal body mass indices: comparative study using 120 kV[J]. Acta Ra—
diologica,2012,53(10) ; 1099-1106.
3] XUXF, XIEE,Jr £5,%. 70 kVp BRGS0 AU A
AR T S U T CTA Byl P BE AR AR
2017,33(3) :473-477.
[4] BN, A58 0k Ak 5. A Zh P SGEBURR G & F 3G N 1%
AR 32 T R A 8T 8 1 5 R A A4 S 70k R % L 590 5]
AT T E B AREOR 2017,33(4) :603-607.
[51 & 8. SRR RS A SN g E AR AERERS CT
SEEAR B KU R B IS D]. A A WK%, 2015,
[6] ZE5% , IMOHT, BebeiR, 55, ARk B X i) (R4 o6 50) i 2240 )L
JEFR CT 3. EA AR S5I1RYT7%,2018,15(4) :243-246.
[7] A, 128 JZIEKE CT L8 A% (CTA ) FENE & g ok i A3
A BN HAELL). H SRR I 2 A3, 2018, 18(58) : 198-199.
[8] SNV, R, w5 S, 45, ST A T A X A
CT A4 PG5 1k R SR 500 1k (9 52 0], v 6] R 225242 R, 2018,
34(1):118-122.
(9] WA sk, PR, 1300, 45, SUIREREA I aX It e 4
ARAEHFHERG SR CT Y AT A TSR], PRS2 U2 2435, 2018,
41(4):392-395.
[10] Lim K,Kwon H,Cho J,et al. Initial phantom study comparing
image quality in computed tomography using adaptive statistical itera—
tive reconstruction and new adaptive statistical iterative reconstruction
V[J]. Journal of Computer Assisted Tomography,2015,39(3) ;443-448.
[11] Maffei E,Arcadi T,La Grutta L,et al. Abdominal computed to—
mography angiography at 80kV ;feasibility study[J]. Acta Biomed,2015,
86(3):234-241.
[12] XU, QB N [R)AS o R Ul CT I 47 52 P A5 5T B
A S R0 A BRI AR (0] S DR 2R AR 445 ,2018,19(2) : 114~
117.

(TS5 B



