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ABSTRACT Objective: To investigate clinical application value of prospective electrocardiogram-controlled coronary artery
imaging with 256-slice spiral CT and the effect of different concentration of contrast agent on imaging quality, iodine dosage and
effective radiation dose. Methods: 120 patients with suspected coronary heart disease were scanned with 256-slice spiral CT. The patients
were randomly divided into prospective electrocardiogram-controlled group and retrospective electrocardiogram-controlled group.
Before discharge, the prospective electrocardiogram-controlled group was randomly divided into low concentration contrast agent group,
medium concentration contrast agent group and high concentration contrast agent group according to the number table method. The
image quality, iodine dosage and effective radiation dose of each component were compared. Results: There were no significant
differences in subjective image quality score distribution, assessable segment rate, excellent and good rate, effective iodine dosage,
signal-to-noise ratio (SNR), carrier-to-noise ratio (CNR), aortic CT value (CT aorta) and aortic noise value (SD aorta) between the
prospective electrocardiogram-controlled group and retrospective electrocardiogram-controlled group (P>0.05). The effective radiation
dose in prospective electrocardiogram-controlled group was significantly lower than that in retrospective electrocardiogram-controlled
group (P<0.05). The assessable segmental rate, excellent and good rate, effective iodine dosage, SNR, CNR and CT aorta in high
concentration contrast agent group were significantly higher than those in low concentration contrast agent group and medium
concentration contrast agent group (P<0.05). CNR in medium concentration contrast agent group was significantly higher than that in low
concentration contrast agent group (P<0.05). Conclusion: The image quality of prospective electrocardiogram-controlled technology in
diagnosis of coronary heart disease is not significantly different from that of retrospective electrocardiogram-controlled technology, but
the radiation dose of prospective electrocardiogram-controlled technology is lower. Prospective electrocardiogram-controlled with low

concentration contrast agent can achieve image quality that meets the needs of clinical diagnosis, and iodine consumption is less.
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Table 1 Subjective image evaluation in prospective electrocardiogram-controlled group and retrospective electrocardiogram-controlled group

iective i i Assessable
Segment Subjective image quality score (Number of Segments) Excellent and
Groups segment rate
number Ipoint 2point 3point 4point Spoint %) good rate(%)
0
Prospective
663 6 44 294 228 91 613(92.46) 319(48.11)
electrocardiogram-controlled group
Retrospective
676 4 34 311 232 95 638(94.38) 327(48.37)
electrocardiogram-controlled group
Z/i? - -0.873 2.010 0.009
P - 0.132 0.156 0.925

3R 2 BURETEC B I TEAF BB O R I IR ABRGENITN RAYEAE  AREHTE LR

Table 2 Comparison of objective image evaluation, effective iodine dosage and effective radiation dose between prospective electrocardiogram-controlled

group and retrospective electrocardiogram-controlled group

o Effective
Segment Effective iodine SD aorta
Groups SNR CNR CT aorta( Hu) radiation dose
number dosage( g) (Hu)
(mSv)
Prospective
electrocardiogram-con- 663 22143.78+ 2783.56  142.13% 59.34 1012.67+ 218.56 396.54+ 113.47 2.79+ 0.91 2.96+ 0.42
trolled group
Retrospective
electrocardiogram-con- 676 22328.24+ 2938.63  142.59+ 55.73 1023.97+ 227.67 402.12%+ 124.12 2.82+ 0.86 10.16x 2.34
trolled group
t - 1.275 0.038 1.178 1.026 0.067 7.839
P - 0.087 0.925 0.096 0.128 0.991 0.000
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Table 3 Subjective image evaluation of low concentration contrast agent group, medium concentration contrast agent group

and high concentration contrast agent group

Segment Subjective image quality score (Number of Segments) Assessable Excellent and
Groups segment rate
number 1point 2point 3point 4point Spoint %) good rate(%)
0
Low concentration contrast
219 8 44 80 72 15 167(76.26) 87(39.73)
agent group
Medium concentration contrast
221 2 45 85 69 20 174(78.73) 89(40.27)
agent group
High concentration contrast )
223 3 14 82 95 29 206(92.38)*"  124(55.61 )**
agent group
Z/x? - -2.631 11.732 8.457
P - 0.008 0.000 0.000

Note: Compared with low concentration contrast agent group, *P<0.05; compared with medium concentration contrast agent group, “P<0.05.
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Table 4 Image objective evaluation and effective iodine dosage of low concentration contrast agent group, medium concentration contrast agent group and

high concentration contrast agent group/( xzs )

) ) Effective
Segment Effective iodine
Groups SNR CNR CT aorta(Hu) SDaorta(Hu) radiation dose
number dosage(g)
(mSv)
Low concentration
219 17228.37+ 214323 125.33+ 4423  655.12+ 114.27 342.15% 88.32  2.73% 0.76 2.95+ 0.38
contrast agent group
Medium concentration
221 18632.12+ 2014.67 127.85+ 4391 817.71% 137.29% 359.26x 92.16  2.81%x 097 297+ 0.36
contrast agent group
High concentration 145.26% 1056.73% 408.17+
223 21936.29+ 1934.54*" ‘ 2.81% 0.88 297+ 0.32
contrast agent group 51.28*# 204.16%# 98.47**
F - 50.134 7.245 8.164 14.268 0.708 0.097
P - 0.000 0.033 0.028 0.010 0.214 0.983

Note: Compared with low concentration contrast agent group, *P<(0.05; compared with medium concentration contrast agent group, “P<0.05.
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