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Applying Four—Chamber View and Three—Vessel Trachea View Combined With
HD-Flow to Screening Fetal Cardiovascular Malformations in First—Trimester Pregnancy
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Abstract: [Objective] To evaluate the value of four—chamber view (4CV) and three—vessel trachea view (3VTV)
combined with HD—flow in screening for fetal cardiovascular mailformations (CVMs) in unselected population during early
pregnancy (11~13" weeks).[ Methods] From May 2018 to December 2019, 1145 fetuses were ultrasonic scanned routine-
ly at 11~13"" weeks at our hospital. The 4CV and 3VTV of fetal hearts were assessed by Power Doppler with flow direction
(high definition flow, HD—flow) , and the sonographic findings and follow—up outcomes were documented. Suspected
CVMs were confirmed by the postpartum echocardiography or autopsy results. The sensitivities, specificities, PPVs and
NPVs of diagnostic tests were compared among the two views and combined views.[ Results] There were 948 fetuses includ-
ed in this study, with 19 cases of CVMs. The sonographic findings of 12 cases (12/19) with 22 CVMs were consistent en-
tirely with the follow—up outcomes, including 7 cases of complex CVMs. In 1 case (1/19) with complex CVM, the diagno-
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sis was not entirely consistent to the autopsy result. The 6 cases (6/19) of abnormal atrioventricular septum were not detect-

ed in early pregnancy. In the 19 cases of CVMs, abnormalities were found by displaying 4CV in 8 cases, by displaying
3VTV in 11 cases, and by displaying 4CV combined with 3VTV in 13 cases. The sensitivity of 4CV, 3VTV, 4CV+3VTV
was 31.5%, 57.9%, 68.4%, with significant difference between 4CV and 4CV+3VTV (P=0.016) .The specificity and
PPVs were all 100% (P>0.05). The NPVs of them were 98.6%, 99.1% and 99.4%, with no statistical difference (P>
0.05).[ Conclusions] Displaying the 4CV combined with 3VTV of fetal heart in the first—trimester ultrasound examination

resulted in higher detect ratio of fetal cardiovascular malformations rather than scanning only with the 4CV, especially for

those serious CVMs with poor prognosis, which is important for clinical management appropriately.
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A: The Four—chamber view with HD flow in a 12—-weeks normal fetus; B:The three—vessels and trachea view in a 12—weeks normal fetus demon-

strating the ductal arch and aortic arch (V sign); c—f:the case 3,a fetus with complex CHD in 13-week gestational age, C:On the Four—chamber view, the

right ventricle (RV) is larger than the left (LV). D:On the Three-vessels and trachea view, HD flow image demonstrating the parallel course of ductal arch

and aortic arch; E-F: The images of pathologic anatomy show the pulmonary artery and aorta arise from the same ventricle (RV). R:Right; L: Left; LA : left

atrium; LV: left ventricle; RA : right atium; RV :right ventricle;T: trachea; SP:Spine;SVC:superior vena cav; AO:ascending aorta; PA : pulmonary artery.
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Fig.1 Normal and abnormal images of fetus in early pregnancy
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Fig.2 The results of patient enrollments
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Table 1 Clinical situation and outcome of 19 CHD fetuses

4CV+  Ultrasound findings in

Case CRL/mm NT/mm 4CV 3VTV Final Diagnosis of CHD Extra—cardiac abnormalities
3VTV first trimester
disproportion of AoA YTOF: VSD+PS+RAA+ AL-
1 72 4.1 N A A absent nasal bone
and DA in 3VTV SA
disproportion of AoA 5
2 65 24 N A A TOF: VSD+OA+PS+ RLSA
and DA in 3VTV

) Right pulmonary isomerism ; Asple-
RHS:AVSD+DORV+  "RHS:AVSD+DORV+RAA+

3 80 1.9 A A A nia; dextrogastria; Midline liver;in-
RAA DSVC +TAPVC

testinal malrotation

Right pulmonary isomerism ; Asple-

N - 0 n " " RHS:AVSD+TA+ DRHS:RAA+PA+ TAPVC+ nia;dextrogastria; Midline liver and
' TAPVC DSVC gallbladder;
intestinal malrotation
the abnormal AoA in
5 54 12 N A A UTGA
3VTV
the abnormal AoA in )
6 63 2.6 N A A “TGA
3VTV
disproportion of AoA 5
7 55 1.0 N A A c¢TGA+VSD
and DA in 3VTV
cervix lymphatic hygroma;
8 58 1.1 A N A VSD YVSD
multiple vertebral deformities
9 59 1.2 N N N N YVSD
10 79 2.1 N N N N Y ASD
11 63 7.3 A A A AVSD+ AAI YAVSD+IAA+ARSA sternal defects
disproportion of AoA 5
12 52 34 N A A ST o S c¢TGA+VSD absent nasal bone ; strephenopodia
an in
overriding fingers ; spina bifida; syn-
13 58 2.1 N N N N YVSD dactylism ; Rocker—Bottom foot; mi-
crophthalmia; micrognathia;
14 67 24 A N A VSD YvsD omphalocele; strephenopodia
15 63 1.5 N N N N ?VSD
16 66 1.6 N N N N YVSD
17 59 1.7 N N N N YVSD
single ventricle or ”single ventricle or HLHS+
18 84 43 A A A cervix lymphatic hygroma
AVSD+PS TIAA
19 59 4.9 N A A RAA YRAA+ALSA absent nasal bone

1) : autopsy; 2) : postnatal surgery; 3) : postnartum echocardiography; CRL: crown—rump length; NT: nuchal translucency; 4CV : four—chamber
view; 3VTV:three—vessel trachea view; N:normal; A:abnormal ; TOF: tetralogy of Fallot; VSD: ventricular septal defect; ASD: atrial septal defect;
PS: pulmonic stenosis; RAA : right aortic arch; ALSA : aberrant left subclavian artery; OA: overriding aorta; ARSA : aberrant right subclavian artery;
RHS: right heterotaxy syndrome; AVSD: atrio—ventricular septal defect; DORV: double outlet right ventricle; DSVC: double superior vena cava;
TAPVC:total anomalous pulmonary venous drainage ; TA : truncus arteriosus; PA : pulmonary atresia; TGA : transposition of the great arteries ; ¢ TGA : cor-

rected transposition of the great arteries ; IAA : interrupted aortic arch; HLHS : hypoplastic left heart syndrome ; AOA : aortic arch; DA : ductus arteriosus.
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