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Application of low radiation dose and low contrast agent scanning protocol combined with iterative

reconstruction CT angiography in the diagnosis of congenital heart diseases in infants

FAN Min, ZOU Meng, CHEN Tingyu, LI Juan, CHENG Wei
Department of Radiology, West China Hospital, Sichuan University, Chengdu 610041, China

Abstract: Objective To explore the diagnostic value of Somatom Definition Flash of low radiation dose and low contrast agent
combined with iterative reconstruction CT angiography in congenital heart diseases (CHD) in infants. Methods Eighty-six patients
with suspected CHD for angiography were randomly divided into experimental group (44 cases) and control group (42 cases)
for low radiation dose and low contrast agent scanning protocol and conventional scanning protocol, separately. The contrast
agent, volumetric CT dose index (CTDIvol) and dose-length product in two groups were recorded, and the effective radiation
dose was calculated. The image quality was independently diagnosed by 2 experienced radiologists and assessed by 4 scores,
and Kappa test was used for the consistency evaluation. The signal-to-noise ratios and contrast-to-noise ratios in two groups were
measured. The diagnostic values of the two scanning protocols were compared with the surgical results or digital subtraction
angiography as the gold standard. Results The effective radiation doses of infants in experimental group and control group were
(0.30+0.16) mSv and (0.97+0.34) mSyv, respectively, with statistical differences (P<0.01), and the injection of contrast
agents were (10.01+1.87) mL and (16.04£3.17) mL, respectively, with statistical differences (P<0.05). Although the image
quality score of experimental group was higher than that of control group, with statistical differences (3.40+0.57 vs 2.9+0.89,
P<0.05), both the image quality of the two groups met the diagnostic requirements. There were significant differences in contrast-
to-noise ratio between two groups. The diagnostic sensitivities of experimental group and control group were 97.4% and 97.9%;

the specificities were 98.7% and 97.7%; and the diagnostic accuracies were 98.3% and 97.8%, respectively. Conclusion The low
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radiation dose and low contrast agent scanning protocol combined with iterative reconstruction technique which can greatly reduce

CT radiation dose and contrast agent injection for infant patients, obtain image quality which is better than that obtained by

conventional scanning protocol and achieve a higher diagnostic accuracy is suitable for clinical application.

Keywords: infant; congenital heart disease; computed tomography; X-ray computer; contrast agent; iterative reconstruction

—e

[l

il 13

JE RO IS 2 i PR WL , T CTT 0 U if A8
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Tab.1 Comparison of the radiation dose in two groups of patients

2051 n  CTDIvol/mGy DLP/mGy:cm ED/mSv
B 44 0.78+0.34 16.8+8.7 0.30+0.16
paiistail 42 3.38+1.47 53.8+18.7 0.97+0.34
PH - 0.000 0.000 0.000
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REZH 112 W BURR B 4301 R 97.4% 11 97.9% , 48 5 FE 43
51 98.7% Fi1 97.7% , 12 Wi E i 2 43 5 S~ 98.3% Al
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Tab.2 Objective and subjective evaluation results of two groups

2151 n CNRI CNR2 ES R
SLHA 44 11.5246.28  12.57+5.12  3.40+0.57
XJ R 42 9.92+4.26  11.13+4.88  2.90+0.89
PE - 0.65 0.70 P<0.05
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Fig.1 Comparison of two—dimensional MPR images between
experimental group and control group
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Fig.2 Comparison of three—dimensional VR images between
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experimental group and control group
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Tab.3 Analysis of diagnostic results (cases)
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5 1] g kAt 9 8 35 0 1 10 9 30 2 1
25 (] B R4t 28 27 15 1 1 27 26 13 2 1
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a5 JE A KK BRI T 48 3 R =0 5340 70 kV I 4D
care dose 5] AR MW M MW EZHNEK.
Nievelstein %5 ' # 1 JL# AT CT F45 5 2 LI &=
SR AR AN R) 9 A8 R R I OGS B S
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