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Application of Personalized lodine Contrast
Agent Injection Schemes in Coronary CT
Angiography and Its Influencing Factors*

CHENG Fan-zhi, MA Hai-hong*, Maimaitiming-Mahemuti.
Radiological Imaging Center, the Second People's Hospital of Kashgar Region, Kashgar 844000,
Xinjiang Uygur Autonomous Region, China

ABSTRACT

Objective To explore application effect of personalized iodine contrast agent injection schemes in
coronary CT angiography and its influencing factors. Methods A total of 85 patients undergoing
coronary CT angiography inThe Second People's Hospital of Kashgar Region, Xinjiang Uygur
Autonomous Region Second Medical College were enrolled between February 2023 and February
2024, and they were randomly divided into group A (n=29, 350 mgl/mL iodine contrast agent), group B
(n=28, 370 mgl/mL iodine contrast agent) and group C (n=28, 400 mgl/mL iodine contrast agent). The
image quality [score of image quality, contrast-to-noise ratio (CNR), signal-to-noise ratio (SNR), image
noise of aorta (SD aorta), proximal and distal mean CT values of aorta (AO), left anterior descending
branch (LAD), left circumflex branch (LCX), right coronary artery (RCA)] and radiation dose parameters
[CT volumetric dose index (CTDIvol), dose-length product (DLP), effective radiation dose (ED)] in the
three groups were compared. The mean CT values of AO and coronary artery were recorded. The risk
factors affecting image quality were analyzed by multivariate linear regression analysis. Resufts There
was no difference in SD aorta, CNR or SNR among the three groups (P>0.05). The score of image quality,
CT values of AOQ, proximal LAD, distal LAD, proximal LCX, distal LCX, proximal RCA and distal RCA in
group A were all lower than those in group C (P<0.05). CTDIvol, DLP and ED were gradually increased
in group A, group B and group C (P<0.05). The vessels at different sites in all the 85 patients met the
diagnostic requirements. The mean CT values of AO and coronary artery were (433.05+91.59) HU
and (355.44+66.71) HU, respectively. There were significant differences among patients with different
body mass index, heart rate and body surface area (BSA) in mean CT values of AO and coronary artery
(P<0.05). Multivariate linear regression analysis showed that high body mass index and heart rate
were risk factors of image quality in AO and coronary artery (P<0.05). Condlusion The application effect
of personalized iodine contrast agent injection schemes based on BSA calculation is significant in
coronary CT angiography, especially 370 mgl/mL injection scheme. Body mass index and heart rate are
independent influencing factors of quality of coronary CT images.
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TRKCTIS S A BT 8], 18193 1 28 R BE A F00 & 39 4% 75 B0 455 s MO W E 0 S8 IR B Bk e
FRENETEREAR, BEr ZHATFIEER"Y, BRCTEEAET EMITELHTE
BUAFMERIZE, MOERVIEESEEESHEXAR. CTEESH. WHAR
B, ESFIEMESEEALY, UEBRCTEFRERRANIN SRR IS —,
SHBEETENAENTLF, BFEEMERUBA, SBRAREETHEUUE
HOERER, BRERRILRNIREY, SHEN, BRCTERZDERBITTIEEL S
REGENRELARENE, BRWEFABESESENEE XY, HETEIEGRE
KRR S SR G O EIB A (LT EE FE S B R AN BE, (hRE# (body surface
area, BSA)BIA R F R HIEHT L E 5T A RS RS £igiT, HARTNEEA
HRBHER, BESEBEERENEME. BEESHRER", EFBSASIEHIILL
FIARNEHWEGRETENMIIAFLIS, HEIEFISHER, B, AARGIRIESRS
BSABIERANT L FIES AR, HITAREFE (350 mgl/mL. 370 mgl/mL. 400 mgl/mL)
BIBART LLFITE R AKCTIS B PR AR, 58— W ME G R BN R T HTO, His
PRI RN LRI RIZ M — ERIHKIE, LURSEGRE,

1 BEEA®

1.1 —f8%E EI2023F 28 E2024F 2B EHBHERBAKBEH K E-ARER
TRREKCTIEFNENERESSH, BHERIED NA(N=29). B(n=28). C(n=28)=
48, £BIKFA350 mgl/mL. 370 mgl/mL. 400 mgl/mLASHANTELF,

MNITHE: BB ORIMTERCTIERE; Fi818~90%; TERBAYREAY)
BHIE, OFT0X/min; BESIORAFRMIG. HERRE: SRS S/ KRBT =R
<120mL/ming; BHERE; INABKME TS ERTRERIE 5mL/s U EE; BF
SE; BREEM, RAFES; PEFBINGEFAEE,; WILBAATIREER; @R
BB EREE, KAMREERCEZASER(CEHEHS: KS2024-06-024),

1.2 A% RAEZKWECT(SOMATOM Defintion Flash) &N & E 5188, T
B: ABEEHHABEEZMNOM. RAXMFIBREMEARR, BRMEBRX (region
of Interest, ROI)I&FHEEHEKA, fAHRENI0HU, AT EHERFREERS6SEFA
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Hig, A EH8E100 kv, BEAR370 mAs, %5%0.28s/
ry, EE1O0mm, BEERTEE2IX64X0.6mm, 12§E3.4, SR
E0.75mm. ZEEEIFF0.5mm,

SHEbF: AZERA350 mgl/mLB#EIHIEREARNE
RATE], EZEFTH20143027, 100mL: 35g(1)]. BLHAFXAE370mgl/
mLIE T R (R EBE AL RN ERAR, EHEFH20223632,
100mL:76.89g). CHHFXFA400 mgl/mLEiEE/R[ LigiERRHE
HAWERIELRE, ELEFH20067802, 100mL : 40g(l) F5F
Flo ZHBEMILLFES T EYIREBSAITE, RIEEEES
B AENHENE LSHNERERBSAE, BSAEMNRISY
[71.2~2.0gl/s XBIAAER FIBREE, FRISAVBAZ PR A5 A BB
STECFIREE, BOIHE AT Eb I B0 R =R [BUFT 2 (gl /s)=RliRT EE
FIREE (mgl/mL) X #EEER(mL/s)]; REREBIZENTSE
Fe LI F R EF IR B G RIMXT EL 5 B2 [FSTEE R 22 (mL)=
R (mL/s) X FSTRTiE](s)]o FEXTEEFIEST RS, LI
EAESTHRERIBN0.9% S 85 517 30mL,

BGERMRSW: BEGEXEERETIFiL, XBZF@E
R, BARERFNANBUSHRGHTEANME,

1.3 MBIBIR

1.3.1 BEREENITFN HFRMUABSEU LG HERNES:
HITNEMILZE, XAZEOHENS15 B9 EinE(REiESd
%) NN, R Likert 5HSIMITENRAE: 19 HIRE,
MERNREDZ BRAEMW, BBEKATAE, TEAH#TIZH,; 2
DHRE, BREX—K, NEREABDETTE, EEFKN
T HEBEER, TEATILH, 39AR, sifkEARES X
ETRBRAEN, NEEZEREERATERMIEKNT, &%
BTz, BERUETREZEM, 40785, KBIMEREL
RER, NBLENE, BEXREmMZY,; 52A%E, MBI
FBER, TR, WIZWMEEME. =37 HE G012 1A
BGREFTMIZH, ZHERFEEEANNSIANE=(IFEEE
#HTIHE, BRITEEMNIZEER,

1.3.2 BgRREFEWITN NEXNENFIYCTE, SIEEMK
REP(aorta, AO). EHIFES (left anterior descending branch,
LAD):Ti%. LADIZUG, AEIFESZ (left circumflex branch, LCX)iE
i, LCXiZlR. AikEhBk(right coronary artery, RCA)iTis.
RCAiZim, MEREEESO0HU, FAI100HU, AOKIROIEFR
F990mm?, EAgA1Imm’, BAREIRKTS BB By Rz /R B AE A0 &
FNEEEE. BHRKREBUED. ELNEIR, WFYE, CTE
AF250HUNA % R E KiS drE R,

FEIBKEMRIRE (SDxam) : MEF EEIBKAREBAIATHEE (SDIE)
ERBEGRE, WREEELETARNLERERCTEASSR,
THEE G EEIRE (CNR)FMI{S 2L (SNR), CNR=(CTas-CTus)/
SDzam; SNR: CTam/ CTuso

133 852 ICRREIEPEENCTAINFZEE(CT volumetric
dose index, CTDIvol). FIZ1EFEFR(Dose-length product, DLP),
HEEMIESTIE (Effective radiation dose, ED), ED=DLP *k, ki¥%
HES, BXk=0.014mSv/mGy/cm™,

1.3.4 BMRAR BRFIEEBE I ohIkRERBIREIBKFIHCTE,
HHRAEIRKR AR EE NSRBI FIICTEES, T
ZERID T MEGRENETRER,

1.4 GE3HF 8 BESPSS 22. 01 ABIBA IR, TEXRRER
(x £s5)F®/R, XBRWIBERERASZED, THEHEREBH (%)
T, 17X 0%, RASTEEEEDHEMEGRENZRE
&, HWLP<L0.05™EBAITFEERE N

24 B
2.1 SHBESBRNE SARSERX L EER(P>0.05), &
=1,

R1 ZHABRZHEBN [N (%)]

Bk A%B(n=29) B#(n=28) C#4(n=28) F/x* P
MR 1.103 0.603
2 16(55.17)  12(42.86)  15(53.57)

Z 13(44.83)  16(57.14)  13(46.43)

FR (%) 45,6914.13 45.81+£4.25 45.42%4.09 0.065 0.937
KRB (kg/m?) 21.40%1.22 21.57+1.31 21.38+1.49 0.170 0.844
DE (R /min) 64.25+1.65 65.12+1.47 64.37+1.82 2298 0.107
BSA(m?) 1.65+0.42 1.73+£0.46 1.79£0.51 0.653 0.523
XKFE 0.424 0.809
SRR 19(65.52)  17(60.71)  16(57.14)

SHIUT 10(34.48)  11(39.29)  12(42.86)

2.2 =HAEGREIEL =48SDxmm. CNR. SNRXHLEZE (P>
0.05), ABEIEREITS. AO. LADEHE. LADITHE. LCXEH.
LCXiTi%. RCAITH. RCATIEMICTEMEFCLH(P<0.05), EA
$A5B4, BASCANWLLEES(P>0.05), W&K2,

2.3 AESFIBES Y AZECTDIvol. DLP. ED#MEFBLA.
CiH, B5BAI, CH ERIEMIES(P<0.05), M#&K3.

2.4 850 BEMAOK I REIBKEITIICTE 85%1EE K ML
EHEILMENR, HPAOKFIYCTEN(433.05191.59)HU,
TR EIBK I CT R (355.44166.71)HU,

2.5 FRIEKREEBEAOMBREPXNFHCTEER TRIE
FREigk. OERMBSAREAONTIRIBKAVFEICTELLER, EF
BHESITFEN(P<0.05), WKL

®2 —HERKRERNL

fatn A£B(n=29) B#H(n=28) C#H(n=28) F P
B&RSITS(9) 3.8210.58 3.91£0.52 4.15+0.41* 3.180  0.047
CT{&(HU)

AO 405.61£90.55 435.12+91.82 468.39+92.43* 3348  0.040
LADIT i 350.36+£64.48 361.27£65.59 392.08+64.16*  3.163  0.047
LADZ 342.12+67.89 357.45+66.41 385.76+£65.28*  3.142  0.048
LCX3E i 331.28+62.53 360.32+64.37 375.41+63.50*  3.571  0.033
LCX3Ti 340.33+63.27 351.601+63.20 381.52+64.37*  3.173  0.047
RCAIE % 317.56£74.31 342.28+73.50 369.42£71.29* 3590  0.032
RCALI 324.07£68.90 348.75+68.35 370.80£69.41* 3283  0.042
SDzap(HU) 21.27+2.43 22.45+2.69 21.61+2.53 1.607  0.207
CNR 32.49%3.16 33.01%3.08 33.43%3.21 0.637  0.531
SNR 23.59+3.50 24.13%3.42 23.47£3.38 0.294  0.746

A SAALE, *P<0.05
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SR B RIKRERIFOE
BREZEP<0.05), W&ES. 6.
2.7 BRRVES ME1A~1C,

K25 AEERNARIENE xzx_ﬁyﬂ:éi (:3ELERs)

/min=0. =>65/t/min=1; BSA<1.70 m’=0. >1.70 m’=1,
R3 =HENNBRSHH

1515 A4 (n=29) B4A(n=28) C#4A(n=28) F P

CTDIvol(mGy) 14.4842.34 16.34+2.61* 19.72+2.58* 31781 <0.001
DLP(mGy-cm) 341.51462.04 374.63+63.61*  412.78+61.52** 9303  <0.001
ED(mSv) 4.78+0.87 5.24+0.85* 5.78+0.86*¢ 9.639  <0.001

S NFIBAON R BB E & T ERY

7 5AALLER, *P<0.05; 5BALLEK, *P<0.05.

R4 TEIGKEEBEAOMBRABXE FIYCTEER (HU)

FIE [k AOFCTE SitE/PE IR FIICTE  FiHE/PE
FH(%) 0.196/0.845 0.262/0.794
>45 46 431.26%90.65 353.69+65.72

<45 39 435.16%92.70 357.50+67.88

1431 0.149/0.882 0.127/0.899
8 43 434.51+91.82 354.53+66.05

kg 4 431.56+91.35 356.37+67.39

XieE 0.125/0.901 0.061/0.952
BRI 52 432.06+89.44 355.79+67.21

BT 33 434.61+94.98 354.89+65.92

AR B (kg/m?) 3.590/<0.001 4.142/<0.001
>21 39 394.21+84.39 322.64+57.86

<21 46 465.98+97.69 383.25+74.21

LR /min) 4.028/<0.001 4.315/<0.001
>65 37 387.45+89.09 319.74+60.32

<65 48 468.20+93.52 382.96+71.64

BSA(m?) 5.940/<0.001 4.167/<0.001
>1.70 38 367.38+88.32 321.84+62.05

<1.70 47 486.14+94.23 382.61+70.48

B AR Bt b 507 5 B A 0 Mk 2 BRCTE % Bl R

E1A: &, 602,

291HU.

F1B: B4,
#; 0 fEBAR:
RMRE, 18 3w &k MR

508, RAEMERIEE N EIF,

AL PO AR

DU R - RTII204F, AnE 1R h 97,
W JEBAE Z SRR RN, A EMUR KA.

LA
R A B ® e I A

350 mgl/mLAk st b7 %,

DA AR M 00 B

PRI . BaE (2480 2023481 A 12H NFR
ALK CTHR 7 22 BT P 303 B %3,

WCIHRE TR, B )E 3T 2024461 F 23 E AR,
370 mgl/mLAE xS bl 7 %, AAKCTHR & A BT M 3O BOR IRIE45 38, + BB IRMERIE, &8
44, FHHCTE312HU,
H1C: 57%; RAEMMEINA HEF, WELE;
WERE; FACEE: EHOE. FHEHE.
A FOREDER, F R ERE; B RS 5,

AR BILE TF202442 A 11H N, fo/E152/100mmllg,
N éﬁﬁiﬂﬁﬂ‘&

¥R

RS BWACE G REN S TEMEDAN

A0,

A FEOHELT, B,

FORE; Woarda, FHCME

A BRI AT, AL

FFASA, THCTH342HU.

®6 R R E &R BN S TR DA

M 2h 3

W JEBAE I FE TG
400 mgl/mLAxt | 7 %, ABKCTRZR: B FE. #1
&R RURE , AR S IRI B RGTSRRIE, E IR B E .

B8 EEARH R AREREAEARE t P BLZE AR ER AELEERE t P

{RETEE4 -0.198 0.526 -0.725 1.796 <0.001 RETE3E4 -0.046 0.010  -0.429 -4.718  0.001
HE -0.264 0.439 -0.546 1.632 <0.001 I -0.035 0.011  -0.287 -2.854  0.005
BSA -0.394 0.382 -0.105 1.023 >0.05 BSA -1.346 0.658 4.184 0.260  0.072
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MEERK, HEBAEIESRANEEWEHIRNER, F2
S FRRA O UKL LKA S A SMITELR, FmE
REDBK RO BE BN ; MR KT BRARFF RSB
EALM BRIFITEE, SIRTIEBARRRIbT " SORE M (LR
SIS EN FIESERDREGRE, BEEHTISMALE
BIWRE N,

GRS R ME F AR RIERATMI LA THAR, 4
STRERDELEETEMNDEA, XAE5EEHNES
SURAER, NAEEELBEEMBN L RIRHERNEE,
SHBERIEBLEERA", AFNEEBS5MNLLTIKRES
%, XAMBE5BSAREHEX, BHEXE TS TFSHENEX
1, HUETIBSAT 1S SHAT LT 5T A RBHEBENE, B
AR IRIE B EBSABIE MM LL RS R, RASHINIE
BYBAST ELFI(350mgl/mL. 370mgl/mL. 400mgl/mL)7EHE A
WECTIRENEN TRTREIFRL SR, FREREHR
=#ASDzmm. CNR. SNRXILLEES, AEAEGHRENS. AO.
LADiEIH. LADIZUH. LCXiEium. LCXiZim. RCAILIwm. RCAIZLim
BCTEWRFCA, BAASBAE, BASCANLEES, Bk
MERKICTEY>250HU, FHEEGISHER, BTETFBSAL
EHBAST L 59 5 RIGRERBARMM M SR UIZE, BIHRIR
FRITTER B G ER, ERERE(400mgl/mL)BGREE
f, SYinE HREREM. BN DHROBENNERLEES
MAKSERX, HE5RMATERX, MERERMITFRE
MR ERE, MMM RIRESS, MrRm, Bue
EHs, BGREME, BHEMRIAR"Y, BYLFIREZS
SRR ZEHTEETM, HITHRELTSRCTERZ TR
HXEEMNMREE, EHRERERST L F BRSBTS
REBKMERBUIEE, AARSEFR—H, TESHANEARE
RO RBTRENREES %,

ExEipEE T, 2017~2018FHKEBREKCTIE S
EMEDA11.84 mSv, DLPA695 mGy-cm, ZHARETR, =4
CTDIvol. DLP. EDEMMETF ERIRERMIBSFE, HPAA
CTDIvol. DLP. ED¥{EFB4H. CH, B5BALLER, CH RS
FHES, BRERMKCTESRTHIESFIBEM%NE, B
350 mgl/mLBASTELRIRE IR BIE, T&M B M. BN
£ higl, RAMREN LFH#TERIKCTIEF T
BIEESTHE, AARERSEEA—, EELTIHRENT L
MBI R 21,

H—HWEMEGRENEREARHITON, ERERER
BIEHNOERESHYNEMAONBRKEGFEENZERER,
S5EmEY. SHREVSHRBOERT. ZEAEREBENES
£, HANWIERHS, NFSEXNRA, G HFIEDERE
FEEERS, SHOBNBRERK, BERRNBERERLE
B, BEHEHRiAAY, AREIENRSEE, TRHMKCTE
HEBUE, H—FIEE T ARBIEH S BRCTIEFEGREZY]
%, DEIEERANEE. REREE. FRBREEORS
W5 RIS LRI R E = th Y, MEmERNEE, wEs
EXHF S RN EERE LK, REFEBOEZEHE60~70%/
min LU BIGFRIZET R K,

2 EFTR, BFBSAKIE R METANT ELF 5 5 R AT
ERCTIEF BT EERBREREBMNEER, RA370 mgl/mL
A RERIIEGRENRNF TR IESTE, KRREREN
MOEEEMBRCTEGRENMIIEER, FARBRIE: BN
HABRL, FRERBEETCERBLE; REE-AVECTR
ERMNE, FEIEENNSKRESARENER=EEMHARS
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