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ABSTRACT

Objective To compare the application value of 320-slice CT four-dimensional volume dynamic imaging
(4D-CCTA) and transthoracic echocardiography (TTE) in the treatment of congenital heart disease with
interventional closure. Methods A total of 93 patients with atrial septal defect (ASD) who were treated
in our hospital from April 2017 to January 2022 were selected, and 4D-CCTA and TTE were used to
screen the patients for interventional closure before surgery, and to determine the type and location
of ASD. , size, left ventricular function and whether it is associated with other deformities, the angle,
position and shunt of the occluder were determined under the guidance of TTE during the operation,
and the occluder was adjusted as appropriate. Pearson was used to analyze the correlation between
ASD maximum diameter, ASD minimum diameter, total length of atrial septum, posterior superior
border, posterior inferior border, anterior superior border, anterior inferior border and left ventricular
function detected by 4D-CCTA and TTE. Results There was no significant difference in the ASD
maximum diameter, ASD minimum diameter, total length of atrial septum, posterior superior border,
posterior inferior border, anterior superior border and anterior inferior border detected by 4D-CCTA
and TTE before operation (P>0.05). 4D-CCTA detected ASD maximum diameter (r=0.938), ASD
minimum diameter (r=0.967), total length of atrial septum (r=0.925), posterior superior edge (r=0.991),
posterior inferior edge (r=0.973), The anterior superior edge (r=0.959) and the anterior inferior edge
(r=0.934) were significantly correlated with the corresponding test results of TTE (P<0.001); there
was no difference in LVEF, SV, ESV and EDV detected by preoperative 4D-CCTA and TTE. Statistical
significance (P>0.05); LVEF (r=0.976), SV (r=0.982), ESV (r=0.991), EDV (r=0.975) detected by 4D-CCTA
were significantly correlated with the corresponding detection results of TTE (P<0.001); 93 ASD
patients, 78 were successfully treated with interventional occlusion, and 15 were treated by surgery;
among the 15 patients treated by surgery, 5 were inferior cavity type ASD, and TTE could not clearly
show the inferior cavity edge , 7 cases of superior vena cava sinus type ASD with supracardiac type
pulmonary venous drainage, TTE only suggested superior vena cava type ASD, 3 cases of superior vena
cava sinus type ASD with intracardiac type pulmonary vein ectopic drainage, due to the high position
of the ASD defect , TTE did not show pulmonary venous ectopic drainage, while 4D-CCTA accurately
showed the above 15 patients, and it was the same as the intraoperative findings.Conclusion 4D-CCTA
is similar to TTE in assessing the anatomical information of ASD and left ventricular function, and can
achieve one-stop scanning of ASD and left heart function parameters, and can improve the detection
rate of ASD with cardiac macrovascular malformations or lesions, thus providing an accurate reference
for the decision of ASD interventional occlusion and the selection of occluders.

Keywords: 320-Row CT Cardiac 4-Dimensional Volumetric Dynamic Imaging; TTE; Precordial Disease;
Interventional Occlusion
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%1 RE14D-CCTA. TTERMWASDE R (mm)

A3 1%k ASDERAR ASDER/INE  FHERREK EL% ET% Al £ % I
4D-CCTA 93 12.36+4.87  9.87£3.10  48.44%8.57 7.11£1.55 14.67+3.18 16.90+£4.71 15.00%+4.24
TTE 93 11.49+525 9.46%3.03  47.25%7.66 7.07£1.69 14.53+3.09 16.59%3.98 14.87+4.15
t& 1.172 0.912 0.998 0.168 0.305 0.485 0.211
P& 0.243 0.363 0.319 0.867 0.761 0.628 0.833
R2 RA4D-CCTA. TTERJASDEE L EThREL RELIK

Al Ik LVEF(%) SV(ml) ESV(ml) EDV(ml)

4D-CCTA 93 63.84%+3.29 66.5919.40 37.15%+6.39 104.33£9.92

TTE 93 62.951+2.87 65.88+8.14 37.68%+8.02 102.89£10.34

tE 1.966 0.551 0.498 0.969

P& 0.051 0.583 0.619 0.334
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