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Correlations between image quality and radiation dose in prospective and retrospective ECG-

gated CT coronary angiography in patients with different heart rates
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Hospital), Chengdu 610051, China

Abstract: Objective To explore the correlations between image quality of prospective and retrospective electrocardiogram
(ECG)-gated CT coronary angiogram and radiation dose in patients with different heart rates. Methods A total of 135 patients
undergoing 256-slice spiral CT coronary angiography were enrolled in the study. Among them, 66 cases received prospective
ECG-gated scanning (prospective ECG-gated group) and further divided into two subgroups with heart rate < 80 beats/min
(prospective ECG-gated+low heart rate subgroup, #=39) and >80 beats/min (prospective ECG-gated+high heart rate
subgroup, n=27). The other 69 cases underwent retrospective ECG-gated scanning (retrospective ECG-gated group),
including 45 cases with heart rate < 80 beats/min (retrospective ECG-gated+low heart rate subgroup) and 24 with heart
rate >80 beats/min (retrospective ECG-gated+high heart rate subgroup). The baseline data, image quality [mean CT value,
image noise, signal-to-noise ratio (SNR), subjective image quality score] and radiation dos [CT volume dose index
(CTDIvol), dose length product (DLP), effective dose (ED)] were compared among 4 subgroups. The correlations of image
quality with heart rate and radiation dose in prospective and retrospective ECG-gated groups were analyzed. Results The

heart rates in prospective and retrospective ECG-gated+low heart rate subgroups were lower than those in prospective and
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retrospective ECG-gated+high heart rate subgroups (P<0.05). When comparing the mean CT value, image noise, SNR and
subjective image quality score among 4 subgroups, no statistically significant differences were observed (P>0.05). The
CTDIvol, DLP and ED in prospective ECG-gated+low heart rate subgroup were significantly lower than those in the other
3 subgroups (P<0.05), and the indicators in prospective ECG-gated-+high heart rate subgroup were lower than those in
retrospective ECG-gated group (including low and high heart rate subgroups) (P<0.05). Pearson correlation coefficient
analysis revealed that the mean CT value, image noise, SNR, subjective image quality score had no significant correlation

with heart rate, CTDIvol, DLP and ED in prospective and retrospective ECG-gated groups (P>0.05). Conclusion The
subjective and objective image quality of 256-slice spiral CT coronary angiography is not correlated with radiation dose.

Prospective ECG-gated scanning can reduce the radiation dose and ensure the image quality as compared with retrospective

ECG-gated scanning. This holds true for eligible patients with high heart rate, and the former can effectively reduce radiation
exposure. Therefore, prospective ECG-gated scanning is worthy to be promoted in clinic.
image quality; radiation dose
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Figure 1 Prospective ECG-gated CT coronary angiography
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Figure 2 Retrospective ECG-gated CT coronary angiography
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Table 1 Comparison of baseline data among 4 subgroups

4151 n Bk Y R RUKg m? OFAR - min
FITIPEAGORTA 39 22/17  55.87+9.22 23.7242.02 67.44+3.97
BT TR ORA 27 16/11  56.26+9.61 23.44+1.98 85.81+2.89¢
JRITEAR ORI 45 29/16  57.37+9.38 23.09+2.14 67.91+3.56
JEl SR T4L 24 15/9  57.08+10.17 23.28+1.99 85.21+3.08%
FIX’ M8 0.622 0.204 0.686 277.210

PH 0.891 0.893 0.562 <0.001

SR ST GO FAL L, P<0.05 ;23R ST 15 m D3R AL AL, P<0.05 ;< FRm S e
IR R 2H oA, P<0.05

x2 AABEEGREEE (v£5)

Table 2 Comparison of image quality among 4 subgroups (Mean+SD)

ikl n FHCTE/MHU  E{RMEH/HU SNR TR BTt PE 43/ 43
BTG RITA 39 519.46+48.49 23.27+4.94 23.15+4.35 3.69+0.69

R R DRIA 27 503.32+44.19 22.67+5.22 23.18+4.42 3.48+0.69
JEIIEMORIA 45 513.09+45.33 22.56+4.43 23.44+3.90 3.82+0.74
JEllERORITA 24 497.12+42.29 22.48+5.31 23.06+4.25 3.54+0.71

F1i 1.402 0.197 0.058 1.587

P{E 0.246 0.890 0.981 0.196

PR AR O R 4 X J5 1) 48 0 R 41 (P<0.05)
L3,

#3 44AF % CTDIvol .DLP & ED LL 5 (7+5)
Table 3 Comparison of CTDIvol, DLP and ED among 4 subgroups (Mean+SD)
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50.22+6.55% 805.24434.08% 11.27+0.48%

377.020 3323.129 3304.055

<0.001 <0.001 <0.001
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Table 4 Correlations of image quality with heart rate and

radiation dose in prospective ECG-gated CT coronary

angiography
G 5 3% CTDIvol  DLP ED
SEHCTAE 0.118  0.064 0.096  0.055
[E {575 0.124  -0.086  -0.080  -0.072
SNR -0.176  0.112 0.109  0.127

FWEG R -0.156  0.109 0.117  0.121

®5 RINEERGRES LR EFTENHEXEIHG)
Table 5 Correlations of image quality with heart rate and

radiation dose in retrospective ECG—-gated CT coronary

angiography
P45 o L% CTDIvol  DLP ED
T CTE 0.098 0.071 0.098 0.064
KL 0.108  -0.053  -0.072  -0.069
SNR -0.093 0.104 0.097 0.112

EMEGFEPES -0.135 0.102 0.104 0.112
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