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Abstract: [Objective] To compare the application value of electronic spatiotemporal image correlation (eSTIC)
technology and conventional spatiotemporal image correlation (STIC) technology in displaying fetal heart structure.
[ Methods] A total of 180 pregnant women who underwent prenatal fetal cardiac ultrasound in our hospital from January
2018 to December 2019 were randomly selected. A trained sonographer used STIC and eSTIC technology to obtain and
store volume data of the enrolled fetal hearts, respectively. Another two experienced sonographer performed an offline
analysis of the obtained volume data and compared the display rates of the two volume data on normal cardiac structures.
[Results] The visualization rate of fetal four—chamber view (93.33% vs. 78.33% ) , left ventricular outflow tract view
(87.22% wvs. 75.56% ) , right ventricular outflow tract view (78.89% wvs. 66.11% ) , three—vessel trachea view (84.44% vs.
70.56% ) , aortic arch(72.78% vs. 60.00% ), ductal arch(81.11% vs. 63.33% ), 3D rendering of complete intracardiac septa
(81.67% vs. 60.56% ) , 3D rendering of atrioventricular annulus (68.33% vs. 51.11% ) and the average number of recogni-
tions (80.97% vs. 65.69% )obtained by eSTIC were all significantly higher than those of STIC (all P<0.01). [ Conclusions ]
The volume data obtained by eSTIC technology can provide clearer structural information than STIC. The eSTIC technolo-
gy can be used as an effective supplement to the two—dimensional scan clinically.
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Table 1 Anatomical structures to be identified in different fetal cardiac views

Cardiac views

Structures to be identified

Four—chamber view

Left ventricular outflow tract view

Right ventricular outflow tract view

Three—vessel trachea view

Aortic arch view

Ductal arch view

Interatrial septum, foramen ovale valvemotion

At least two pulmonary veins connecting with the left atrium

Atrioventricular connection (the insertion and motion of the tricuspid and mitral
valves)

Ventricular cavity (evaluation of the ratio of left ventricle and right ventricle,
right ventricular characteristics)

Interventricular septum

Aorta connecting with left ventricle

Aortic valve motion

The integrity of the ventricular septum

Right ventricular outflow tract

Pulmonary valve motion

Pulmonary artery

The diameter of the pulmonary artery, aorta and superior vena cava

Relationship between trachea and aorta/pulmonary artery

The long—axis view of the aortic arch, the upper edge of which gives off the
innominate artery, the left common carotid artery and the left subclavian artery,
in turn

Ductal arch showing the continuity of the main pulmonary artery, ductus arterio-

sus and descending aorta

Rendering of the complete interventricular septum  Showing the integrity of the interventricular septum

Rendering of the atrioventricular annulus

Showing the mitral and tricuspid annulus
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Table 2 General characteristic of patients (n,x+s)

[tems Amount
Maternal age/years 27.4+2.5
Gestational weeks/weeks 24.2+2.9
Body mass index/(kg/m*) 22.9+3.2
Pregnancy/frequency 1.3+0.47
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A spatiotemporal image correlation volume of a second—trimester fetus displayed in multiplanar view. The upper left panel shows a transverse
view through the fetal heart. The upper right panel shows a longitudinal view through the ductal arch and descending aorta ; here a movement artifact
is clearly visible (arrows ). The arrow indicates that the reconstruction of the descending aorta due to fetal movement is not effective. DA : ductus arte-
riosus; DAO: descending aorta; LA : left atrium; LV: left ventricle; RA: right atrium; RV : right ventricle.
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Fig.1 The poor image qualityof fetal heart volume datacollected with STIC technology, due to fetal movement

TUI mode shows the cross section of the fetal heart. AO: aorta; LA: left atrium; LV: left ventricle; LVOT: left ventricular outflow tract; PA:
pulmonary artery; PV: pulmonary vein; RA: right atrium; RV : right ventricle; RVOT: right ventricular outflow tract; SP: spine; SVC: superior
vena cava; T: Trachea.

El2 R A eSTICH A TUIRN B Rgfa 0 £ YIE
Fig.2 Themultiple viewsoffetal heart shown by the TUI mode of eSTIC technology
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OmniView mode displays aortic arch and ductus arteriosus.
ARCH: aortic arch; DA: ductus arteriosus ; DAO: descending aorta;
The arrows indicate three brachiocephalic vessels.

B3 RzA eSTIC H AR OmniView X B R A9 EZH K S 0
SESYHE
Fig.3 The aortic arch and ductus arteriosus viewsshown

by the OmniView mode of eSTIC technology

The right panel shows rendering of the complete intracardiac septa

with opened foramen ovale. The arrows show the annulus of the mitral
valve. The green line in the left panel represents the viewing direction :

from left to right. IVS: interventricular septum; FO: foramen ovale.

B4 MASTICHEREFMRXBTHEEEER
Fig.4 The complete ventricular septumshown by the

rendering mode of eSTIC technology

131Hz4
B32°/V35°/10.Zcm
2. Trim/OB
Qual mid2/T73.0
Mix 80/20
HR 156

The mitral and tricuspid valves are observed from the ventricle to the atrium
B 5 BM eSTIC RAE RN TR B EMWIR

Fig.5 Atrioventricular annulusdisplayedwiththe rendering mode of eSTIC technology
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Table 3 Structure identification number and identification rate of volume data obtained by STIC and eSTIC [n(%) ]

Fetal heart views STIC(n=180) eSTIC(n=180) X P
Four—chamber, 141(78.33) 168(93.33) 16.653 0.000
Left ventricular outflow tract 136(75.56) 157(87.22) 8.087 0.004
Right ventricular outflow tract 119(66.11) 142(78.89) 7.370 0.007
Three—vessel trachea 127(70.56) 152(84.44) 9.956 0.002
Aortic arch 108(60.00) 131(72.78) 6.585 0.010
Ductal arch 114(63.33) 146(81.11) 14.178 0.000
Rendering of the complete intracardiac septa 109(60.56) 147(81.67) 19.525 0.000
Rendering of the atrioventricular annulus 92(51.11) 123(68.33) 11.097 0.001
Average number of recognitions 118(65.69) 146(80.97) 11.136 0.001
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