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Abstract

Objective: To explore the main factors affecting the effective radiation dose of coronary CTA. Me-
thods: 347 patients with suspected coronary heart disease who were examined in the imaging de-
partment of our hospital from December 2020 to September 2022 were collected, the gender, age,
weight, BMI, heart rate, systolic pressure, diastolic pressure, beat number, and dose length product
(DLP) values were recorded, the effective dose was calculated, and the correlation between each in-
fluencing factor and the effect of the effective dose was analyzed. Results: Pulse rate, Beat number
and gender influenced the effective dose, and the effective dose was higher in women than in women;
the faster the pulse rate, the higher the effective dose; the more beats, the higher the effective dose.
Conclusion: The 640-layer coronary CTA prospective scanning technique should standardize the
examination process, and optimizing the collection scheme can effectively reduce the effective
radiation dose.
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1. 518

a7 R R R POE R e, wRBlk CT I pfg (coronary CT angiography, CCTA) H T4 4%
E‘E%\ RIS (B o e e s, BA UG ELF . IR &S LSS 2R, SR BATIRS KR R
. W IR A kL] [2] [3]. SR, BHEEURNE CT M) V2 N, Ao 0 S 1) Rt SRk p oy 52
TR —N SR 4] [5]. HAT, IR FEm A R BRIRE B, RIRBEROR . AR ECG fit
KRR ARN S kA E R BARSE[6] [712 P07 ACRBEAREE S FIE, DU CT BRI E . AR
IR R FI, S nEHRRE RS, TR ER & TR, SEmsmis i Ror, smiz iz 28] [9].
fA[ 7EARAIE FEG5R &36 2 12 W7 BRI AT H T PRI 250 5 771 2 (effective dose, ED) N 24 T I R 75 2 i He )
] RR[10] . DRI, et 7 R M e S 700 PR R 3%, I PR A P e — 20 4 i 3k A 5 i R 26 Sk 31 PRI
SIS H

BERSEE
2.1, —M¥ER

W BE 2020 4F 11 H % 2021 4F 09 HATEARZ K CTA K25 2% 363 FI/E A K FExt R Hrp 55
217 5, 4 130 B, VIR (62.18 £ 6.54) %5 . Xt 347 5l B F BATRIME MR SO W Z R 0 hT. ZAG A IE
T EEREAC B i, A B O I ma R A F R

2.2. MNSHBRERAE

1) GIAARHE: @ IR0 B E 1T ik CTA 2 HEGR & 2 2wk, @ RAmes
BREFRES.
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2) HERpbRitE: © BATEOEATT. TEON T RS S @ Mg .
2.3. EWEMNE

A8 AquilionONE 320 #F 640 J= =i iE CT; MEDRAD XA BUAL iy e v 2% o
24, WERHE

KA R RO B S RE L R WK, TRERE BMI R, IR0 s R R L R AT
Bt B AT OB T, Fe S P AR, LG 3 AE 50~120 (RK/min, FERGETERTEIKIEE 18 G
FrKER B AT, N RS AR DL 5.5 mL/s (19 80 S AR 60 mL, 45 S DAEIRE A3 8 50 mL AR
HELK, KAATHEM OIS, Ba=2 K HIE N ST %A E 2 (adaptive statistical iterative reconstruction,
ASIR)HEIA S W F il 4 . B Ry 100 kV, B HLIR N 30~140 mA. EE G403 . JZ)E 0.5 mm,
[AEE 0.5 mm, #5 EUGW R 52, A 5BEESGERB K Bm A, Tl i O e T G 8 R i =D ik 4%
TR BNk o B i W 2 T, AR 78 FIL ARSI 7 R K B IR (DLP) . B 1K 250 S 77 &
(effective dose, ED) "] LLi@id A : ED = DLP x k CRAIMERE:# 240, k = 0.014 mSv-mGy “cm ™) [11]5K
BT
25. GitERAE

KH SPSS27.0 Zi it 28k A xt Fir A HdadhAT 73#r, S IZ D [l 7 it Je — o 2R Bl M ik, 45 1 4
HOE R HL() S e ZRE(R?), MR [FIH R E(B Beta) X REIRHL, FIWiIAHIHE, LLP<0.05
NEFRA G2 Lo

3. R

KM Z T mASHE, RS, . BMIL 0, BkE. Beat HOMA 2R IR
M, B AR5 A (r = 0.765, R? = 0.585; P < 0.05); AR 45 i [5] V- 28 Kot A R gmi K B/ MK N
Beat %, «0F. EHI. YAl BMIL Wi & #FikE. FRLE 1), @ MEE B, LFE. BMI
SHEMEEHFENBUSE, TG A RAE S O RAE RF&ER R, 5 BMI BA ML
K&, WHE 1.

Table 1. Linear regression analysis of effective dose correlation factors in 347 prospective coronary CTA cases
7= 1. 347 fIRTHEM R Ak CTA REBYFIEHE X R RLR RN

T H KA R B PrAEA REL t{E P
U -0.022 +0.017 —0.045 -1.277 0.202
el —0.491+0.24 -0.074 —2.044 0.042
BMI 0.055 + 0.033 0.065 1.647 0.101
TV 0.047 +0.01 0.171 4.609 0.000
W4 0.01 +0.007 0.069 1.542 0.124
#FikE -0.011 +£0.01 -0.05 -1.076 0.283
Beat 2.963 +0.181 0.615 16.367 0.000
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Figure 1. Scatter plot of BMI, heart rate and effective dose. (a): scat-
ter plot of BMI and effective dose with approximate linear relation-
ship; (b): scatter plot of heart rate and effective dose with good linear
relationship

E 1. BMI, LESEYFENHSEE. () 2 BMI 5BHFIEH
BaE, iNEERNEEXER; (b) RUOESEYFIERHS
&, iEFEERFHEMER

4. ¥1ig

CCTA & —FIERNERI G W k. SR1M, CCTA FIHE 7 & A 85 B )7 4 S 5 M 5K OB 1
e i IS H 2 52 BT OGHE[12] [13]. 640 ZU0E CT A FEERIMIAS, 1 A 02h & Bk aT LU G 58
FREHE R, B RN KIEZ B ERE, (REEEORMEGRE[14]. TRMEE CT W&MEH . i
J7 RHIEHT . &0 T B AT B EUS B R 2 00 8 A AR ER TV O SE, fEF3 CCTA R A %R
S TR KR B B AR [15] o ELR IR A AR R ORAUE UG BT B I PR TAE A B 152 2 Fh R 3R 52, o] 76 CRAIE
PG B AT T PR S 77 2 — MEAS B R IE M R EI[16]. AW 7T B AEFR 1T 640 276k CTA RIS
PRRBAG IERF R = FEEmE R, R R, ERIERGRERNFER, G815 %5 577

Ho

I RFE T R BMIL OF KR B HI Beat ZO0 A 8RR S EE TR 5T
B Z n etk mH, Beat HUMA AR AR MR MR, M O E BN 2, KRG =R,
NTIREEGRE, ZUCRE, BHTIERN. Beat 3ALLE BA BE MMM, ORB, AiEE
B, REXRBBRZ, ARG TR,

AR [ A AN 273 DA 5T 2 BMI SRAI 5T B I R 2 [17] [18], {EXT BMI 558 5 7 S A7 LE AT M oG
2, WABTHRE L. RIEESE4RE HAES DLP MmA St L, S &t DLP HIsmL
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Gk S A LSS R SRR BMIK A RIS 7 B A 52, (H G4t (P = 0.101 > 0.05),
WA 1. WEFCRA[19], 1ES ARSI, ZotEsb M R 2 HEE K mRNA HXRIEE T 51, &L
PR BBV S T B . AR NE W ZE B3R 1R SRS, 2oV B R
BT 9P =0.042 < 0.05).

AT 50k S 7 R 0 2 7 K T SR A (DLP) i DAL e R 8 [11] . 2011 4F, EEEEMEF e
(American Association of Physicists in Medicine, AAPM)$ Hi 1 /Ay 57 M F1 45 77 & 17 A Size-Specific Dose
Estimates, SSDE)f) }5i%. SSDE 15 1 % B 1% (Effective diameter, ED), &4t RIR IE K BB 5210
CT FIEANFAL, 25T CT #AE S LB R CT & 5% CTDIvol 3@ i 142U AH G Fe 4 R AT 201
HIXHF FR VPG 71k, SSDE AHXTEHERG, Ak SSDE ffi H{H 5 B 3248 M B S E 2 (8], v —x2
MZERE[20]. ARBRFERM], 640 FURJE CT HEutn] ARSI A TR BRI B0 10 G &, (EHRH 71 &R
SEARG N, DRk, e R ROV AR, IR RO, & A EH O, Beat £, XA
TS R R B AR .

AHFARIRRYE: © S@RGEAL, HAERFEE DM, @ Eh/E. & Buixmaf =
SR, ARWFFAREATIEN . @ kB A FE B W R e RPN . AEARSRIOBEFE R, FRATTHRIEAT
KEEARHTHETERE FE, PP AR A R BMIE K E U CCTA faid ifil & R BRI B KL &

E&mE
AERAR S 70 A e S MR 2 CT bR 2l Jk I 7 8 5% Al S S FH (L I 40 =+ 2007)
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