
Abstract 
To explore the value of prenatal ultrasound in the 
diagnosis of twin pregnancy with foetal heart 
malformation, 30 foetuses with congenital heart disease 
of twin pregnancy who were 19-37 weeks between July 
2016 and January 2018 were selected for prenatal 
ultrasound examination. The prenatal ultrasound was 
carried out and the data were collected and analyzed 
statistically. The results showed that there were 11 cases 
of ventricular septal defect (VSD), 3 cases of endocardial 
cushion defect, 3 cases of left cardiac dysplasia, 4 cases of 
right ventricular double outlet, 5 cases of aortic stenosis, 2 
cases of tetralogy of Fallot, and 2 cases of aortic 
disconnection. It was found that VSD had the highest 
detection rate amongst foetal congenital heart disease. 
Therefore, prenatal ultrasound is the most effective 
method to diagnose foetal congenital heart disease. 

Keywords: Prenatal ultrasound, Twin pregnancy, Heart 
malformation. 

Introduction 
With the development of assisted reproductive 
technology, more and more infertile women, especially 
older women, get pregnant, and the multiple pregnancy 
increases correspondingly. Multiple pregnancy not only 
causes maternal complications and adverse pregnancy 
outcomes, but also significantly increases the risk of foetal 
malformation in elderly multiple pregnant women.1 The 
incidence of foetal abnormalities increases with the 
number of foetuses in multiple pregnancies. The 
incidence of foetal abnormality is relatively independent 
in each twin pregnancy, and the incidence of foetal 
abnormality is about twice as high as in a single 
pregnancy.2 In monozygotic twin pregnancy, the risk of 
foetal genetic and chromosomal abnormalities is the 
same as that in single birth, but the incidence of foetal 
structural abnormalities is significantly increased.3 

Congenital heart disease is the most common congenital 
malformation, with the highest incidence of birth defects 
and the highest cause of infant death.4 Prenatal diagnosis 
of foetal cardiac malformation has important clinical 
significance for the selection of pregnancy outcome.5  

At present, prenatal diagnosis of congenital heart disease 
mainly depends on foetal echocardiography. Ultrasound 
is widely used in clinic because it is non-invasive, simple 
and reproducible. It can advance the diagnosis of 
congenital heart disease to the foetal stage. Foetal 
echocardiography can show the anatomical structure of 
the heart more accurately, which is the gold standard for 
prenatal diagnosis of congenital heart disease.6-8 With the 
development of ultrasound equipment and technology, 
3d ultrasound is gradually applied in clinical practice. 
Studies have shown that three-dimensional ultrasound 
can more comprehensively and intuitively display the 
spatial position, internal morphology and adjacent 
relationship of the foetal heart, and show the deep 
cardiac structure that can't be displayed by two-
dimensional ultrasound, thus providing more information 
for the diagnosis of complex congenital heart disease.9-15 
The operating skills and diagnostic level of acoustic 
physicians are constantly improving, and the examination 
methods are from three-slice method, five-slice method 
to combined multi-slice method. With the increase of the 
examination section, the sensitivity and specificity of the 
examination results also increase.16-19 

Case Series   
We randomly included 30 foetuses who underwent 
prenatal ultrasonography with twin gestation - foetal 
congenital heart disease at 19-37 gestation weeks from 
July 2016 to January 2018. They were diagnosed by 
prenatal ultrasound examination in China Aerospace 
Science & Industry Corporation 731 Hospital. All subjects 
enrolled were managed as per the hospital standards and 
policy. All the staff received unified training, and the use 
of ultrasound instruments was strictly in accordance with 
the "prenatal diagnosis management measures". 

Preoperative preparation, foetal system examination, 
foetal heart examination, follow-up and chromosome 
examination and quality control were carried out. The 
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foetus with chromosomal abnormality and the foetus 
with normal chromosome but fatal congenital heart 
disease (CHD) chromosome were recommended to 
terminate the pregnancy. Data was entered and analysed 
by using SPSS 16.0 statistical software, chi-square test was 
applied for counting data, and p-value < 0.05 was taken as 
significant. Thus, the purpose of this research was to study 
the application of prenatal ultrasound in the diagnosis of 
foetal heart complex malformations in twin pregnancies. 

Preoperative Preparation 

Preoperative examination included blood routine, 
coagulation function, liver function biochemistry, C-
reactive protein and leucorrhoea routine, etc., and 
contraindications such as vaginal bleeding, vaginal 
inflammation, abnormal coagulation function and 
abnormal liver function were excluded. The patients and 
their families were explained that abortion, preterm birth, 
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Figure-1: Diagnostic and data collection 
flow chart.



chorionic amnionitis and other complications may be 
caused by the reduction of pregnancy and the pregnant 
women and their families carefully read the informed 
consent and signed it. All foetal structural abnormalities 
were confirmed by ultrasonography. For prenatal 
diagnosis of chromosomal disease or haemophilia, the 
foetus was determined according to placental location. 
Before the prenatal diagnosis cycle of chromosomal 
disease, fluorescence in situ hybridization of foetal heart 
blood or chromosome gene chip analysis was performed 
to confirm the target foetus. 

Foetal System Examination 
GE Voluson color doppler ultrasound was used for 
diagnosis, and pregnant women were in supine position. 
The ultrasound diagnostic instrument was set as the 
condition for systematic screening and examination of 
the foetus, and the probe was placed on the abdominal 
wall of the pregnant woman. Routine obstetric ultrasound 
measurement was conducted for the foetus according to 
the "prenatal ultrasound examination guide" P01, 
including foetal double top diameter, head 
circumference, femur length, bone length and other 
growth parameters. Then the foetal head, labial face, 
spine, chest cavity, abdominal cavity, limbs and other 
systems were examined successively, and the amniotic 
fluid, placenta and umbilical cord were evaluated. If any 
abnormality was found in the inspection process, multi-
section scanning would be carried out for the abnormal 
structure. During the inspection, the instrument was 
adjusted to the best display according to individual 
differences, and the image was collected in the computer 
work station. 

Foetal Heart Examination 
After the systematic examination, the ultrasonic 
diagnostic instrument was set as the condition of foetal 
heart examination, the enlarged image was used to 
occupy 1/3 to 1/2 of the display screen, and the 
instrument was adjusted to the best display according to 

individual differences.  

Follow-up and Chromosome Examination 
For the foetus with cardiac malformation examined by 
ultrasound above, it was suggested to conduct clinical 
genetic counselling after chromosome examination. The 
foetus with chromosomal abnormality and the foetus 
with normal chromosome but fatal congenital heart 
disease (CHD) chromosome were recommended to 
terminate the pregnancy. For those who chose to 
terminate the pregnancy with the consent of the family 
members and had signed the consent of autopsy and 
pathological examination, autopsy could be conducted. 
For those who chose to continue pregnancy, the neonatal 
echocardiography or telephone follow-up was performed 
until the child was 1 year old, and the follow-up results 
were recorded. Some of the patients examined in other 
hospitals were followed up by telephone. 

Quality Control 
The criteria were strictly enforced, patients who met the 
criteria were included. The participants included two 
chief physicians, two deputy chief physicians, and one 
attending physician. Patients were required to carefully 
read and sign the informed consent, and fill in the 
prenatal examination questionnaire. All cases were 
registered and followed up regularly to ensure the 
integrity of ultrasonogram and clinical data. Finally, the 
accuracy of ultrasound diagnosis was determined by 
calculating the coincidence rate on the basis of 
postnatal autopsy results or neonatal EKG examination 
and postnatal surgery. The loss of follow-up rate (cases 
where autopsy or neonatal echocardiography was 
performed or surgery was performed and was 
consistent with prenatal examination results / cases 
where autopsy or neonatal echocardiography was 
performed or surgery was performed) should be 
controlled within 10%. SPSS 16.0 statistical software 
was used for statistical analysis in this data, chi-square 
test was used for counting data, and P < 0.05 was 
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Table-1: Prenatal ultrasound examination of 8 cases of fetal CHD with extracardiac malformation. 
 
No.                            Gestational weeks                                               Congenital heart disease                                                                                 Extracardiac malformation 
 
1                                                   32                                                             AVSD, double outlet of ventricle                                                                                         Talipes equinovarus 
2                                                   29                                                                            DORV, VSD, HLHS                                                                              Widened clear septum, single umbilical artery 
3                                                   34                                                                           Aortic coarctation                                                                                                       Hydrops abdominis 
4                                                   25                                                                                         TOF                                                                             Left kidney loss, left horseshoe varus, single umbilical artery 
5                                                   26                                                                  Left atrial isomerism, AVSD                                                                                         Partial visceral inversion 
6                                                   19                                                                                       HLHS                                                                     Whole forebrain, chest and peritoneal effusion, foetal skin oedema 
7                                                   38                                                                                         TOF                                                                                              Short limbs, missing thumbs in both hands 
8                                                   23                                                                                       AVSD                                                                                      Left radius and ulna lost, deformity of both hands 
 

AVSD: Aortoventricular Septal defect. DORV: Double Outlet Right Ventricle. VSD: Ventricular Septal Defect. HLHS: Hypoplastic left heart syndrome. TOF: Tetralogy of Fallot.



considered statistically significant. 

Comparison of the Types of Foetal 
Malformations Between the two Groups 
There were 30 cases of foetal congenital heart disease in 
twin pregnancy, including 28 cases of twin chorionic 
twins and 2 cases of single chorionic twins. In cardiac 
abnormality types, there were 11 cases (36.7%) of 
ventricular septal defect, 3 cases (10%) of Atrioventricular 
septal defects (AVSD), 3 cases (10%) of Hypoplastic left 
heart syndrome (HLHS), 4 cases (13.3%) of Double Outlet 
Right Ventricle (DORV), 5 cases (16.7%) of aortic stenosis, 
2 cases (6.7%) of TOF (tetralogy of Fallot), and 2 cases 
(6.7%) of interrupted aortic arch (IAA). For multiple co-
existing complex CHD (congenital heart disease), as 
shown in Figure-2. 

Among the 30 cases, 8 cases were foetal congenital heart 
disease complicated with extracardial malformation (one 
case could be complicated with multiple extracardial 
malformations), and the characteristics were shown in 
Table-1. A total of 24 of the 30 cases underwent 
chromosome examination, and the specific results were 
shown in Figure-3. The incidence of chromosomal 
abnormalities in foetuses with CHD was significantly 
higher than that in foetuses with only CHD. 

Discussion 
Clinically, about 40% of infants die of heart defects. 
Congenital heart defects are also one of the high-risk 
factors leading to infant death. During pregnancy, 20 
weeks after pregnancy is the period of complete foetal 

heart development. If the heart 
has irreversible lesions, prenatal 
screening should be carried out in 
time to determine whether there 
is heart abnormality, so as to 
terminate the pregnancy in time 
Improve the birth quality of the 
population. After 20 weeks of 
pregnancy, the foetal heart 
gradually develops completely. 
Prenatal ultrasound can 
effectively diagnose foetal heart 
malformation.20 However, due to 
the small size and complex 
structure of foetal heart, the 
accuracy of screening is affected 
by foetal development, maternal 
factors, instrument conditions and 
other factors in the process of 
ultrasound examination.21 

Due to the limitation of medical 
technology, most of the heart 
malformation foetuses are difficult 
to cure, so prenatal diagnosis and 
screening is particularly important. 
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Figure-2: Incidence of congenital heart disease in 30 foetuses.

Figure-3: Chromosome examination results of CHD and CHD combined with 
extracardiac malformation.



At present, the main screening method is ultrasonic 
examination, which has the advantages of non-invasive 
and economic.22 It can detect foetal heart malformation in 
early stage, timely implement treatment, reduce the birth 
rate of foetal heart malformation, and improve the survival 
rate of foetal heart malformation.23 

This study analysed and summarized the cases of foetal 
heart malformation under ultrasound, which provided the 
basis for clinical diagnosis and classification. It was found 
that 11 cases of VSD, 3 cases of endocardial cushion defect, 
3 cases of left cardiac dysplasia, 4 cases of right ventricular 
double outlet, 5 cases of aortic stenosis, 2 cases of 
tetralogy of Fallot and 2 cases of aortic disconnection were 
diagnosed by ultrasound. The most common is ventricular 
septal defect (VSD), which is congenital heart disease of 
the foetus, with the highest prenatal detection rate.   

Ventricular septal defect (VSD) is an opening in the 
ventricular septum that results in blood flow between the 
left and right ventricles.24 The interventricular septal 
anatomical structure is composed of four parts: the inflow 
tract septum, the outflow tract septum (including cone part 
and funnel part), the membrane septum and the muscle 
septum. According to the anatomical structure, VSD can be 
divided into four types, among which the peri membranous 
part is the most common, accounting for about 80%, the 
muscular part accounts for about 5%-20 %, the inflow tract 
accounts for about 5% - 8%, and the outflow tract accounts 
for about 5%. Two-dimensional ultrasound can be detected 
in the middle and late pregnancy. The commonly used 
sections include four-chamber section and five-chamber 
section. Because foetal ventricular pressures on the left and 
right are almost equal, all VSD colour doppler shows no 
obvious shunt or bidirectional shunt. 

Endocardial pad defect, also known as complete 
atrioventricular septal defect, is the abnormal heart 
development of atrial septal primary septal defect 
combined with ventricular septal defect and abnormal 
common atrioventricular valve connecting left and right 
ventricles.25 It is caused by the failure of endocardial cushion 
fusion during embryonic development and can be divided 
into equilibrium and non-equilibrium. AVSD is most easily 
detected in the four-chamber cardiac tangential plane, 
common atrioventricular valve can be seen in diastole, and 
the cross structure disappears. Left ventricular dysplasia is a 
complex cardiac dysplasia, including severe dysplasia of the 
left ventricle and left ventricular outflow tract.21 

Interruption of aortic arch is a developmental abnormality 
in which the ascending aorta is completely dissociated 
from the descending aorta. IAA can be divided into three 
types according to different interrupt sites: type A, the 

distal end of the left subclavian artery; type B, the 
interruption is located between the left common carotid 
artery and the left subclavian artery; type C, the 
interruption is between the brachiocephalic trunk and the 
left common carotid artery. Among them, type B is the 
most common and type C is rare. The main section of the 
two-dimensional ultrasound diagnosis is the long axis 
section of the aortic arch, and the continuity of the 
ascending aorta and the descending aorta is interrupted. 

The main reason for misdiagnosis in clinical examination 
is that the current medical technology level cannot detect 
the patent ductus arteriosus. At the same time, the reason 
why the simple malformation of the heart cannot be 
detected before delivery may be related to the operation 
ability of the operator, the performance of the instrument 
and the fetal movement.26 In order to further improve the 
detection rate of foetal congenital heart malformation, it 
is necessary to strengthen the training of relevant 
personnel, in order to improve the accuracy of the 
examination, and provide a technical basis for the 
realization of eugenics and the protection of mother and 
infant health and safety.27 In addition, with the 
continuous development and progress of medical 
technology, prenatal ultrasound can be combined with 
cytogenetic examination to improve the detection rate of 
foetal heart malformation.28 

In summary, ultrasound screening has the advantages of 
low price, high accuracy and low risk. It can detect foetal 
heart malformation early, provide clinical basis for further 
pregnancy and intervention, so as to improve the 
prognosis and survival rate of infants with heart 
malformation, which is worth further promotion in clinical.  

Conclusion 
We concluded that 11 cases of ventricular septal defect, 3 
cases of endocardial pad defect, 3 cases of left cardiac 
dysplasia, 4 cases of right ventricular double outlet, 5 
cases of aortic stenosis, 2 cases of tetralogy of Fallot and 2 
cases of aortic disconnection were detected. The most 
common occurrence was ventricular septal defect, which 
was the congenital heart disease of the foetus with the 
highest prenatal detection rate. 
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