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Individualized injection of contrast agent based on body mass index in
coronary CT angiography
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[ Abstract]Objective : To investigate the feasibility of a contrast agent injection protocol based on body mass index(BMI) multiplied by
injection coefficient in 256-slice spiral computer tomography (CT) for coronary computed tomographic angiography (CTA). Methods .
A total of 300 patients with the symptom of chest pain who underwent coronary CTA were randomly divided into groups A,B,and C.
The injection rate was 0.15 x BMI(ml/s) in group A,0.20 x BMI(ml/s) in group B,and 0.25 x BMI (ml/s) in group C,and the
amount of contrast agent was calculated based on injection rate x 9. Image quality was evaluated after scanning,and the concentration
of the contrast agent was measured at the root of the aortic valve and at the opening of the left anterior descending coronary artery
(LAD) ,the proximal portion of the left circumflex artery (L.CX),and the right coronary artery(RCA). Results : Group B had a signifi—
cantly higher excellent rate of image quality than the other two groups. There were significant differences between the three groups in
the CT values of the aorta and the three important branches of the coronary artery (LAD,LCX,and RCA) (P<0.001). There was no
significant difference in noise between the three groups(P>0.05),while signal-to—noise ratio and contrast/noise ratio gradually in—
creased from group A to group C. Conclusion ;Injection rate and amount of contrast agent based on BMI multiplied by injection coef—
ficient for coronary CTA can meet the needs of clinical diagnosis and significantly reduce the amount of contrast agent.
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PEHR 2018 4 9 H 2 2019 4F 2 H W11 & B Ml 98 A2 AR A4
BERDIR S ICRAET Ptk CTA BUR BB 300 7], Ho 55 178
B, 2 122 Bl 4E0% 40~86,°F-3 64 %  AT5AREk CTA Bif%
ZHTE SRR B IR IR S E B . BMI RS (kg)
BiLLE () BT, AN ABRIE A BRIk, I PR BE e L
S 0 R HERR TR B DR E R R S5 58 2 Bt Lo )i 3,
FEEFE DIRERE OIIREAR S EE . AR A AR B
PR GL I T A HLUE T BB Tk CTA A6 iy 12 2 AU
BB RIS
1.2 #HMEHRHRCT 285 %E

300 R FREHL M A B .C 3 40, B4 100 4], W% 1,
HRAE AN [T BMIL 5 5% b 5 FH i, A (B LC 3 LAY T
TR A 0.15 x BMI(mL/s) .0.20 x BMI(mlJ/s) .0.25 x BMI
(mlJs),3 GI5FETE B 2 x (4 FL RIS 1] 9 8 ) 318t
FUFH X EE I8 R RO RV B2 4 350 mgl/mL, % ELFAE
52 JE LIAR FE 20 E 5T 40 mL AR BRERIK . 3 4 EEAES M
B B R SRR LR 1, A AR R g S
X FEF 23008 3.62 ml/s 32,6 mL; B 2 X% LA i ik
KX IR 0 4.89 ml/s 44 mL; C 20245 L1 71 37
Kt FE S 53508 6.00 ml/s 54 mlL,

i 25 2 ) 0 B S S AR R IR CT R [l 1 G it
L3R B E K CTA BRI BT 23R BH 4 =1 B e AR
W58 A S AN O 38 A3 A0 T A M0 B A
18G B84, R 256 HEEE CT 48T S Ik CTA Bg
1%, BB BUMEMY BT 2% 453 AT BUE AR, 4 (i
il R AT W2 TR AU 5 SUKT R T SRR X (re—
gion of interest, ROD) B T2 1H T+ E Bk N, ik & BIE 5

TEN 250HU, filt A JESE T 3 s B SV RN 20 UK
FEIFET 2 em, CT ISR 100 kVP, BE RS R
#(nose index,NI)>h 15 [ i 154 B3 ; SR A0 1484
R MEH S TEE 16 em (256 mm x 0.625 mm ), BR45 4 34
0.28 s/r, FH L EF (field of view,FOV)20~25 em, )25
0.625 mm, JZ[A]H 0.625 mm , MR B O RIEFF AL C I
AH, BEGIRTTE 2 0.3~0.7 s,
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VEZR 50 H AR 285 1Y O 3R e B i A AN T i Tk
hKIE BEZREG (snapshot freeze , SSF) J5 AL PRI AR | K5 R4k
U MR B SR K AT A T S AR 3 e A BSR4
FETEE AR B O 25 B R (volume reading, VR) B, 4443 2 1fiL
Y F4H (curved projection reformation, CPR) & | L K 3
LM A AR PRET L 4 L T b B R AL & R
B &4 (picture archiving and communication systems, PACS)
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UK SR AR, PR B b R 3 43y LA PR R e Ak —
P, FEEIK SR ST, R S5 BRI T 54 434 148 P X G 7
SRALI 22 | MR T IR 2T,

133 ZWMEMGBT PG 1 1 24X S 2 BOA S A
SR b TAE 0 BRI BT A B IR Sk CTA #5475 % W
BTt PPAL 78 PACS AR XS F- E S AR | 2 et R 3l ik i
¥ 7 3T Vi (the left anterior descending coronary artery, LAD) /&
5eE R Bh JbK 7] € 2 30T 3 ( proximal portion of the left circumflex
artery , LCX) S A iR H KT ¥ (the right coronary artery, RCA)
R UBRSGER X AT 2 ¥ CT (B 1 5 1 BOT- 248, ROT X I
o i B S AR Bl DRRE 25 1k AR ES A BEH B M A5 RE . ROL K/)h
P AHAN RS I N, T E SRR CT (Y
BRIfE2E RS | S B HEIEAR BRI SRR EL S50 LIRS 1,
STLARBHIK CT B3 DA MR 75 A {5 g (signal noise ratio,SNR) ,
SR B K SRR LU CT 22 22 9 XT L, X6F L 5 1
7 HUAE XS UM 75 1Y (contrast noise ratio ,CNR),

AL A4 B4 C4H
AL (i) 100 100 100
e/ Ltk () 58/42 66/34 54/46
AR (%) 56.05 +9.05 57.77 + 10.46 56.88 +9.91
W (ke) 64.42 + 10.45 66.70 + 11.33 63.90 + 11.05
i (m) 1.63 +0.08 1.65 +0.07 1.63 £0.07
BMI ( kg/m?) 24.15 +3.40 24.48 +3.36 24.00 +3.28
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AT R ] SPSS 22.0 Gttt i AT AL B 3
GERER FREA B + B2 (o £ 5)  THRBORER A n (%) %
7R R AR R T 2253 BT LUK 3 2R W (B 22 [ 1) 22 57, A6
B 7KIE a=0.05,

FeRf MR b S5 R A B L C 4T 328l ik KRR 3 ik 3
A EZL3 3 (LAD i LCX T & RCA i ) CT {EX Fb L
HHRZER, M A B C AWM I 225 S L Kxt L
WEFS L AR YRR IS . LCX i CT B WAL T LAD & RAC 4y
S, WAR 3,81 1~3(3 Bl 200 24.0 kg/m? 24.2 kg/m?

Je 24.1 kg/m?) AATHIRA A B C 3 FOAR[E G S0

2 #® B TR BN PR AR B R A2 kA R B i A, M
I 1~3 22 T CT 4508 292.0 HU 413.0 HU J
2.1 A.B.CLLBKAIK CTA B T UF o BAL 5 5 618.3 HU,

LIRSk CTA BEUG R iR 25 5 Bos A Bos B 41k x2 RATKIFEWTLHER
FERPBETHI 2 4, B HRGFEE ST A .C24 A pael 7S 1/2/3/4%% FHH (%)
415 CAETE 3 B 1 B R K AR R W3 2, ML 100 47/50/3/0 47
22 A.B.CABKIAMS L CTIAIZ55 oA A I 7 3k B 100 92/810/0 2

. N R - CH 100 62/37/1/0 62

FeE A B.C AT Bk R ek sk CT (8 (51 b

3 BATHKRBRBRIESZ CTHERISKELL
FF A LADIE LOXf RCAT i
it
CT{E (HU) 875 (SD) SNR CNR CT{E (HU) CNR CT{E(HU) CNR CT{E (HU) CNR

Al 35943+69.87 2898+520 12.79+340 10.61+3.10 33048+67.99  9.59+3.00 321.83+65.34 9.24+280 331.25+61.36 9.62+2.80
B4 451.46+55.00 28.66+5.10 1625£3.50 14.23+3.20 411.16£52.72 1277290 386.46+56.17 11.89£2.90 406.00+56.84 12.6+3.10
C#H 55045+78.72 28.77+4.80 19.68+431 17.56+4.05 500.59£74.35 1580+3.93 471.92+81.40 14.76+3.83 493.30+74.61 15.53£3.80
FE 193.596 0.105 83.616 98.944 167.036 86.608 120.373 73.723 156.221 81.580

P{H 0.000 0.901 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Lk CTA AT LUBLANM: D 104 ik i) K o A8 350
A7, J2 T RS o 7 A 1 — o e A A k), (H
REHEBEST XTIk CTA WG 0)  f ZR AN Mg =
DA K B2 SRS AT RIS /D X A8 8 1) A A ) s S
55t bR A, 3 X LR A4 R S SR 2 bk
M P CT (B WA 2R ER AT HR i e 25
AR i 5 B PIAC2 JE 52 i Ik CTA 1
B 2 MEERER, UIEET BMI AR
SR T AR LU K CTA AR5,
TSR A ETE 4.5.6 mL/s 22 [8] % B i 6
JETE 75 mL ZE A7, SRR 2 BN 6] (1 BMIIX.
AR S e % BT %) FH et A T 2, AN
AR 3 PRI S 0] 5 3 5 i 30 5 o DLk, R
FT BMIFEE0H AR X 5 56 0 B A B o8
BUE K CTA F RS, 6 2 e ik CTA BRI 1Y
253 ST (TR A Bl 9 S DS E = N )
o as 3 AT T R AU BMI FE I EAL
ARG LU S R S A, SRR LA R
FH i RE BMI 48200022 Sl s 15 i 5 i

AWFFEH A B.C 3 4 300 fil /Y BMI
13.84~32.05 kg/m?, XJ L7 (14 HH 445 BE G e L) 9
O U AERFIE] 9 s) , Z RTA DFSE RIS LA i 4F
IFIAILE 9,10, 11 s S5 TR Bk i 45 N CT fH -
JC2E 5, 7 ELUAR ) S 58T 500t be 350 i 1 0
ANBESE IR B Pk G BT Ee, FEARTSE A 21

PR BRI A0S AR B350 3.62.32.6 mL,
ia FH T 5 07 %8 A5 3] 3 B IR 8 LAD \LCX |
RCA i3 CTEHIEA 50 35943 33048 .321.83
331.25 HU, (HEEWEITFH A AL B RHR A
47% , B R BB 0 A 0L 6T HE R s Ak TIe s
IKF) 300 HU DL misgnm iz, BRI E N R
HH Sl AR 2l Jik oA 5 3 203 S IR PR ORT FE 7 v B A )
380 HU LA LRSIk CTA EIMG AT LA 2 I R 12
Wi SR U1 i C 2 PR L A I B X L 7 o
39k 6.00 mL/s 54 mL, C 4HVES )T 58 3
kAR LAD LCX RCA PN CT {4371 °0550.45 .
500.59 .471.92.493.30 HU,, {HJ2 EWEHIEH C 41
T A 62%, F 2w K2 i T34 -3 S N
XF HeFaR AL L 500 HU Wiz, Z iAo
Tk CTA M8 N CT E KT 500 HU I, 234 5 il
ARBIIKN /NG AR, 8 ot e AR B0 K 73 3 il A8 78 i
ZEFEFERIARAG S, T EL R e 3R it 1 5 H s
SR RN IME K RO ZHEURAE , 1y fn 8 it
OO ) e A 2 T SR B IO LU 3R s XU e, 7E B
M7 RSB F SRR AR (LAD [LCX . RCA N
CT FI{E /3 5h 451.46 .411.16 386.46 406,00 HU
FWE T B HRYIET FEH] 92% 10 H. B V-1
X PR SRt bR A A 4.89 mL/s 5 44 mL,
R T ARAT—E O N R R B KA N CT (B 5
b, BT —E 1A M R B E BMI $5 5055244
HERT AR LA T S R S I 2 b By, PRt
ARSI D B 5607 22 BRRE U8 14 )i K12 W
(R TR S K I Y CT BV L [R) A 78 6 A
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