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Background: Congenital heart disease (CHD) is the most common congenital defect in human beings.
The purpose of this article is to investigate impact of an integrated management mode of ‘prenatal diagnosis-
postnatal treatment’ on birth, surgery, prognosis and complications associated with critical CHD (CCHD) in
newborns.

Methods: A retrospective analysis of the medical records of newborns diagnosed with CCHD were divided
into two groups: prenatal diagnosis and postnatal diagnosis. The demographics, clinical characteristics,
surgical status, prognosis and complications of the two groups were compared and the differences identified.
Results: Among the 290 newborns with CCHD, 97 (33.4%) were prenatally diagnosed and 193 (66.6%)
were postnatally diagnosed. Newborns in the prenatal diagnostic group were hospitalized immediately
after birth, whereas the median age of admission was 6.00 (3.00-12.00) days in postnatal diagnostic group,
P=0.000. In terms of postnatal symptoms and signs, the incidence of anhelation, cyanosis and cardiac
murmur was higher in the postnatal diagnostic group. The rates of preoperative intubation, postoperative
open chest exploration and treatment abandonment were higher in the postnatal diagnostic group. The
postnatal diagnostic group was more prone to postoperative complications, such as pneumonia and hypoxic-
ischemic brain damage. The preoperative mortality [0 (0.0%) vs. 12 (6.2%), P=0.028] in the prenatal
diagnostic group was lower than that in the postnatal diagnostic group. And the one-year survival rate of the
prenatal diagnostic group was higher (log-rank test P=0.034).

Conclusions: The integrated management mode of prenatal diagnosis-postnatal treatment can improve
postnatal symptoms, reduces complications, reduces preoperative mortality and increases one-year survival
rates in newborns with CCHD.
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Introduction

Congenital heart disease (CHD) is the most common
congenital defect in human beings, with an incidence of
8-12/1,000 (1-3), and is one of the significant causes of
infant death (4). Approximately one-third of CHD is critical
CHD (CCHD) (5,6). If it is not diagnosed and treated
in time, most children with CCHD will die from serious
complications within the first year of life. The quality of
life for untreated survivors will also be seriously affected,
imposing a significant medical, economic and spiritual
burden on families and society (7).

After the first report of foetal echocardiography for
the diagnosis of severe cardiac malformations in 1986 (8),
the prenatal diagnosis of CHD became a reality. Over the
past three decades, with the development of ultrasound
technology, the rate of prenatal diagnosis of CCHD
has gradually increased from 21% to 80% (9-14). The
integrated management mode of prenatal diagnosis-
postnatal treatment originated in developed countries in
the 1990s. It is an integrated management mode of prenatal
diagnosis, prenatal consultation and postnatal collaborative
treatment. This mode is highly specialized and helps
to optimize medical resources and improve treatment
outcomes. The mode is multidisciplinary and covers the
natural course of the disease at different times during the
prenatal and postnatal periods.

The specific procedures of the integrated management
mode of prenatal diagnosis-postnatal treatment are
as follows (15,16): (I) prenatal diagnosis: the obstetric
ultrasonographer performs a detailed foetal examination of
the pregnant woman who is high risk for possible CHD or
whose foetus is suspected of having CHD from an external
screening ultrasound of the heart. (II) Prenatal consultation:
the paediatric cardiologist shall inform the pregnant woman
and her family of the symptoms, treatment plan, efficacy
and costs involved for the foetus after birth, as well as the
technical ability and associated risks of the current CHD
treatment, and suggest that she carries out relevant tests to
exclude the foetal chromosome disease and other system
diseases. It is up to the pregnant woman and her family
to decide whether or not to continue the pregnancy. (III)
Prenatal examination and delivery: the doctor shall guide
the woman who has decided to continue the pregnancy
on having a prenatal examination and a delivery in a
medical institution with CHD treatment ability. If there
is no evidence of caesarean section, it is recommended
that the pregnant woman gives birth naturally, if possible.

© Cardiovascular Diagnosis and Therapy. All rights reserved.

(IV) Neonatal treatment: the echocardiography shall be
checked as early as possible after birth to make a clear
diagnosis. Some newborns require an additional cardiac
spiral CT to confirm the diagnosis. According to the
severity of the CHD, the function of heart and lungs and
the general condition of the patients, neonatal experts,
paediatric cardiologists and paediatric cardio surgeons work
out the treatment plan together. (V) Surgical treatment:
if it is difficult to correct the hypoxia or heart failure after
medical treatment, intervention or surgical operation shall
be performed in the neonatal period. (VI) Follow up: after
discharge, the patient shall be followed up in the outpatient
department, and the echocardiography is to be re-examined
regularly to evaluate the structure and function of the heart.

The integrated management mode of prenatal diagnosis-
postnatal treatment aims to improve the postnatal state and
quality of life of newborns with CCHD. However, in the
published research, the effect of this mode on CCHD is
still not clear. Some studies have demonstrated that prenatal
diagnosis can improve the preoperative status and reduce
the preoperative morbidity and mortality of patients with
CCHD (17-24). However, other studies have shown that the
survival benefit of a prenatal diagnosis is unclear, and even
that an early diagnosis can have adverse outcomes (25-31).
In view of these mixed reports, our study attempts to re-
evaluate the relationship between prenatal diagnosis and
the clinical characteristics, surgical conditions, prognosis
and complications of CCHD in newborns. We present the
following article in accordance with the STROBE reporting
checklist (available at: http://dx.doi.org/10.21037/cdt-20-892).

Methods

In this study, CCHD was defined as cardiac structural
malformation requiring intervention within 28 days of
birth, and that hypoxemia may occur at some or most times
after birth (32). It mainly includes the following 11 defects
(33-34): (I) the complete transposition of great arteries; (II)
left ventricular hypoplasia syndrome; (III) pulmonary atresia
(intact ventricular septum/ventricular septal defect); (IV)
tetralogy of Fallot; (V) total anomalous pulmonary venous
drainage; (VI) tricuspid atresia; (VII) persistent truncus
arteriosus; (VIII) interruption of aortic arch; (IX) double
outlet of right ventricle; (X) Ebstein anomaly; and (XI)
single ventricular. Because the severity of the CCHD was
not considered in this study, cardiac defects such as severe
pulmonary artery stenosis and severe aortic stenosis were
not included.
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This study retrospectively collected clinical data from
1 January 2017 to 31 December 2019 on neonates (age
<28 days) diagnosed with CCHD at the Guangdong
Provincial People’s Hospital, excluding patients who had
severe, life-threatening extracardiac or chromosomal
abnormalities. For the prenatal diagnosis group, CCHD
was detected by foetal cardiac ultrasound before birth,
and there was a prenatal consultation and hospitalization
immediately after birth. For the postnatal diagnosis group,
CCHD was first detected by echocardiography after birth.
The data of the two groups were analysed comparatively.
The data collected included demographic information
and preoperative, operative and postoperative data. The
demographic information included age, gender, maternal
age, pregnancy complications, parity, gestational week,
twin or multiple pregnancies, mode of delivery, Apgar
score and birth weight. The preoperative data included
admission weight, admission age, postnatal symptoms and
signs (anhelation, cyanosis and cardiac murmur), diagnosis
time, foetal and postnatal echocardiography results, cardiac
defect type, length of hospital stay, hospitalization cost,
treatment modalities, prostaglandin use and the duration of
mechanical ventilation. The surgical information included
the type of surgery, age at time of surgery, weight at
time of surgery, intraoperative blood loss, extracorporeal
circulation time, aortic arch-blocking time and time of
surgery. The postoperative conditions included delayed
chest closure status, open chest exploration, the need for
extracorporeal membrane oxygenation (ECMO), prognosis,
postoperative complications and hospital mortality. The
postoperative complications included respiratory failure,
pneumonia, low cardiac output syndrome, multiple organ
dysfunction syndrome (MODS), infections (catheter-related,
septicaemia, incision infection, necrotizing enterocolitis),
pneumothorax, pulmonary atelectasis, pleural effusion,
diaphragmatic paralysis, venous thrombosis, arrhythmia and
hypoxic-ischemic brain damage.

Statistical analysis

SPSS software version 26.0 was used for the statistical
analysis. The data were reported as frequencies and
percentages for categorical variables and as means and
standard deviations for continuous variables. Comparisons
were made using the chi-square test for categorical variables
and the Wilcoxon rank sum test for continuous variables.
The Kaplan-Meier survival curve and log-rank test were
used to evaluate the difference in one-year survival rate
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between the prenatal diagnosis group and the postnatal
diagnosis group. P values <0.05 were considered statistically
significant.

Ethical statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the ethics committee of Guangdong Provincial
People’s Hospital (No. GDREC2018317H) and informed

consent was taken from all the patients.

Results

Of the 290 CCHD newborns who met the inclusion
criteria, 97 cases (33.4%) were prenatal diagnosis and 193
cases (66.6%) were postnatal diagnosis. There were 98
cases (33.8%) in 2017, 103 cases (35.5%) in 2018 and 89
cases (30.7%) in 2019. The specific diagnostic categories
are shown in Figure 1. In the prenatal diagnostic group,
complete transposition of great arteries (41.2%) and
tetralogy of Fallot (20.6%) predominated. However, in the
postnatal diagnostic group, total anomalous pulmonary
venous drainage (29.3%) and complete transposition of
great arteries (21.2%) accounted for the majority.

General information

The basic data for the patients are shown in 7able 1. There
were no statistically significant differences in sex, birth
weight, admission weight, premature delivery rate, Apgar
1 minute score, gestational hypertension and history of
influenza in early pregnancy in the prenatal diagnostic
group compared to the postnatal diagnostic group. In the
prenatal diagnostic group, the maternal age [31.00 (27.00-
35.50) vs. 29.00 (25.00-34.00), P=0.008], twin pregnancy
rate [14 (14.4%) vs. 12 (6.2%), P=0.021], caesarean section
rate [46 (47.7%) vs. 63 (32.8%), P=0.016] and gestational
diabetes rate [18 (18.6%) vs. 15 (7.9%), P=0.007] was
higher, the gestational age [38.43 (37.00-39.29) vs. 39.14
(38.00-40.00), P=0.000] was lower and the Apgar 5-minute
score [10.00 (9.0010.00) zs. 10.00 (10.00-10.00), P=0.004]
was lower. The newborns in the prenatal diagnostic group
were hospitalized immediately after birth, whereas the
median age of admission was 6.00 (3.00-12.00) days in the
postnatal diagnostic group, P=0.000. In terms of postnatal
signs and symptoms, the incidence of anhelation (38.1% vs.
79.8%, P=0.000), cyanosis (41.2% vs. 81.9%, P=0.000) and
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Figure 1 Anatomical types of critical congenital heart disease. PA, pulmonary atresia; HLHS, hypoplastic left heart syndrome; IAA,
interrupted aortic arch; TGA, transposition of the great arteries; TOF, tetralogy of Fallot; TAPVD, total anomalous pulmonary venous
drainage; PTA, persistent truncus arteriosus; SV, single ventricle; DORV, double outlet right ventricle; TA, tricuspid atresia.

Table 1 Basic information of patients

Variables Prenatal diagnostic group Postnatal diagnostic group P value
Gender (male) 68 (70.1%) 135 (69.9%) 0.978

Gender (female) 29 (29.9%) 58 (30.1%)

Maternal age 31.00 (27.00-35.50) 29.00 (25.00-34.00) 0.008*
Gestational age 38.43 (37.00-39.29) 39.14 (38.00-40.00) 0.000*
Premature delivery 21 (21.6%) 27 (14.3%) 0.115

Twin pregnancy 14 (14.4%) 12 (6.2%) 0.021*
Cesarean section 46 (47.7%) 63 (32.8%) 0.016"
Birth weight (g) 3,050.00 (2,660.00-3,325.00) 3,000.00 (2,600.00-3,300.00) 0.903

Admission weight (g) 3,020.00 (2,660.00-3,300.00) 3,000.00 (2,670.00-3,400.00) 0.369

Admission age (days) 0 (0-0) 6.00 (3.00-12.00) 0.000*
Gestational diabetes 18 (18.6%) 15 (7.9%) 0.007*
Gestational hypertension 7 (7.2%) 5(2.6%) 0.125

History of cold in early pregnancy 4 (4.1%) 19 (9.9%) 0.085

Apgar 1-minute score 9.00 (9.00-10.00) 10.00 (9.00-10.00) 0.245

Apgar 5-minute score 10.00 (9.00-10.00) 10.00 (10.00-10.00) 0.004*
Anhelation 37 (38.1%) 154 (79.8%) 0.000*
Cyanosis 40 (41.2%) 158 (81.9%) 0.000*
Cardiac murmur 41 (42.3%) 129 (66.8%) 0.000*

*, P<0.05. Data are presented as n (%) or median (range).

© Cardiovascular Diagnosis and Therapy. All rights reserved.

Cardiovasc Diagn Ther 2021;11(2):447-456 | http://dx.doi.org/10.21037/cdt-20-892


file:///C:\Program%20Files%20(x86)\Youdao\Dict\8.9.3.0\resultui\html\index.html#/javascript:;

Cardiovascular Diagnosis and Therapy, Vol 11, No 2 April 2021 451

Table 2 Hospitalization and surgical data of the patients

Variables Prenatal diagnostic group Postnatal diagnostic group P value
Prostaglandin use 49 (41.2%) 83 (43.0%) 0.774
Length of hospital stay (days) 22.50 (9.00-32.00) 21.50 (12.00-28.00) 0.526
Hospitalization expenses (yuan) 124,022.30 (21,681.80-153,521.58)  113,439.50 (82,570.68-142,251.87) 0.541
Preoperative hospital stay (days) 9.00 (5.00-12.50) 9.00 (5.00-12.50) 0.001*
Operation age (days) 10.00 (7.00-17.00) 15.50 (10.00-23.00) 0.003*
Operation weight (g) 3,100.00 (2,700.00-3,500.00) 3,200.00 (2,900.00-3,550.00) 0.181
Operation time (h) 225.00 (182.50-267.50) 200.00 (160.00-265.00) 0.115
Extracorporeal circulation time (h) 154.50 (124.00-193.00) 130.00 (96.00-177.00) 0.030*
Aortic arch block time (h) 91.00 (74.00-116.00) 76.00 (54.00-101.00) 0.008*
Intraoperative blood loss (ml) 80.00 (50.00-100.00) 80.00 (50.00-100.00) 0.832
Delayed chest closure time (h) 64.00 (52.00-83.00) 64.00 (47.00-98.50) 0.826
Postoperative open chest exploration 8 (11.6%) 34 (26.0%) 0.018*
ECMO use 1(1.0%) 8 (4.1%) 0.149
Preoperative intubation 28 (28.9%) 80 (41.5%) 0.036*
Preoperative assisted ventilation time (h) 6 (0.00-70.00) 13.50 (0.00-61.00) 0.989
Postoperative assisted ventilation time (h) 159.00 (116.50-205.50) 141.50 (99.00-298.50) 0.803
Operation 70 (74.5%) 132 (68.4%) 0.290
Treatment abandonment 7 (7.2%) 44 (22.8%) 0.001*

*, P<0.05. Data are presented as n (%) or median (range). ECMO, extracorporeal membrane oxygenation.

cardiac murmur (42.3% vs. 66.8%, P=0.000) was higher in
the postnatal diagnostic group.

Hospitalization, surgery and post-operative conditions
(Table 2)

There were no significant differences between the two
groups in postnatal prostaglandin use, length of hospital
stay and hospital costs. In terms of surgery, there were
no differences between the two groups in operative
rate, operative weight, operative time, intraoperative
blood loss, delayed chest closure time or ECMO use. In
terms of assisted ventilation, there was no statistically
significant difference in preoperative and postoperative
assisted ventilation time between the two groups, but the
preoperative intubation rate was lower in the prenatal
diagnostic group [28 (28.9%) vs. 80 (41.5%), P=0.036].
The prenatal diagnostic group had longer preoperative
hospital days [9.00 (5.00 to 12.50) vs. 9.00 (5.00 to 12.50),
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P=0.001], a lesser operative age [10.00 (7.00 to 17.00)
vs. 15.50 (10.00 to 23.00), P=0.003] a longer operative
extracorporeal circulation time [154.50 (124.00 to 193.00)
vs. 130.00 (96.00 to 177.00), P=0.030] and a longer aortic
arch block time [91.00 (74.00 to 116.00) vs. 76.00 (54.00
to 101.00), P=0.008]. The rate of both the postoperative
open chest exploration [8 (11.6%) vs. 34 (26.0%), P=0.018]
and treatment abandonment was higher in the postnatal
diagnostic group (7.2% vs. 22.8%, P=0.001).

Complications and mortality (1able 3)

Postoperative complications, such as pneumonia [26
(28.0%) wvs. 76 (65.4%), P=0.005] and ischemic-ischemic
brain damage [0 (0.0%) vs. 12 (7.2%), P=0.019], were more
common in the postnatal diagnostic group. Preoperative
mortality [0 (0.0%) vs. 12 (6.2%), P=0.028] was lower in
the prenatal diagnostic group, but postoperative and total
mortality did not differ from the postnatal diagnostic group.
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Table 3 Complications and mortality
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Variables Prenatal diagnostic group, n (%) Postnatal diagnostic group, n (%) P value
Death 10 (10.3) 25 (13.0) 0.514
Preoperative death 0(0.0) 12 (6.2) 0.028*
Complications 67 (69.1) 143 (74.5) 0.330
Respiratory failure 29 (29.9) 63 (32.6) 0.636
Pneumonia 26 (28.0) 76 (65.4) 0.005*
Low cardiac output syndrome 5(5.4) 11 (6.6) 0.688
MODS 4 (4.3) 10 (6.0) 0.556
Infections 24 (25.8) 28 (16.9) 0.085
Pulmonary atelectasis 2(2.2) 9 (5.4) 0.352
Pneumothorax 6 (6.5) 5(3.0) 0.319
Pleural effusion 5(5.4) 11 (6.6) 0.688
Diaphragmatic paralysis 7 (7.5) 13 (7.8) 0.930
Venous thrombosis 7 (7.8) 13 (8.4) 0.867
Arrhythmia 9(9.7) 24 (14.5) 0.268
Hypoxic-ischemic brain damage 0 (0.0 12 (7.2) 0.019*

*, P<0.05. MODS, extracorporeal membrane oxygenation.
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Figure 2 The Kaplan-Meier curves for the prenatal and postnatal
diagnostic groups for 2017-2018.

One-year survival rate

The Kaplan-Meier curves for the two groups for 2017-2018
are shown in Figure 2. The patients in the prenatal and
postnatal diagnostic groups had different survival curves
(log-rank test P=0.034), and there was a higher one-year

© Cardiovascular Diagnosis and Therapy. All rights reserved.

survival rate in the prenatal diagnostic group.

Discussion

CHD is the leading cause of morbidity and mortality
in infants and young children (35,36). Most CHD can
be detected by secondary obstetric echocardiography in
mid-pregnancy and can be confirmed by detailed foetal
echocardiography. A multidisciplinary team of experts was
established in conjunction with paediatrics, obstetrics,
eugenics and cardiology. The experts evaluated the disease
according to the ultrasonic imaging data of foetal heart
disease, the pregnancy history of the mother and family
history, then had a comprehensive and detailed prognosis
consultation and formulated the integrated management
and treatment plan for the intrauterine and neonatal
period. Neonatal cardiac echocardiography is performed
immediately after birth to evaluate the structural and
functional changes in the neonatal heart, so that CCHD
newborns can be diagnosed early and be accepting of
the combined medical and surgical interventions. The
aim of this study was to investigate the implications of
the integrated management mode of prenatal diagnosis-
postnatal treatment for neonatal CCHD in the current era
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of prenatal diagnosis and prenatal consultation.

Several previous studies (11,24,25,28,37) have shown
that neonates with a prenatal detection of CCHD have
higher rates of preterm birth, higher rates of caesarean
delivery and lower birth weights, and they suggest that
prenatal detection of CCHD may artificially interfere with
the foetal gestational course, resulting in an earlier delivery
and lower birth weight. Lower birth weight may adversely
affect the postnatal status of newborns. Although this study
observed smaller gestational age and higher caesarean
delivery rate in the prenatal diagnostic group, there were
no significant differences in the preterm birth rate, birth
weight, admission weight or Apgar 1 minute score between
the prenatal diagnostic group and the postnatal diagnostic
group. The higher maternal age, higher rate of twin
pregnancy and greater prevalence of gestational diabetes
in the prenatal diagnostic group may be related to the fact
that these factors were identified during pregnancy and
the increased maternal screening in the prenatal diagnostic
group led to the detection of CCHD in the foetus. The
lower Apgar 5-minute score in the prenatal diagnostic
group may be related to the complexity of the newborns’
CCHD. The newborns in the prenatal diagnostic
group in this study were hospitalized immediately after
birth, allowing for optimal perinatal and perioperative
management, involving immediate mechanical ventilation
or prostaglandin therapy for newborns with catheter-
dependent CHD. The newborns with heart failure were
treated with cardiac stimulation, diuresis and vasodilation,
to combat heart failure. The median age of admission in
the postnatal diagnostic group was 6.00 (3.00-12.00) days.
In clinical practice, many newborns with CCHD are not
diagnosed prenatally, which often leads to delayed diagnosis
after birth, and most of them are in critical conditions such
as severe hypoxia, acidosis and heart failure by the time they
reach hospital, most of them losing precious time needed for
surgery and even dying. In this study, anhelation, cyanosis
and cardiac murmur were more common in the postnatal
diagnostic group, indicating that delayed diagnosis had an
impact on the hemodynamic stability of the newborns, and
therefore their adverse clinical manifestations were more
pronounced.

Oster and Verheijen et /. have shown that prenatal
diagnosis reduces the incidence of postnatal oxygen
deficiency, invasive respiratory support and metabolic
acidosis in patients, thus avoiding hemodynamic instability,
organ dysfunction and reducing surgical delays (17,24).
However, a single-centre study by Wright ez 4/. of infants
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and young children undergoing surgery for CHD for up
to five years showed that the prenatal diagnostic group
had longer postoperative intensive care unit stays and
longer hospital stays (38). In our study, we found that
neonates in the prenatal diagnostic group had longer days
of preoperative hospitalization, which may be related to
the fact that newborns in the prenatal diagnostic group
were hospitalized at birth and had to undergo a period
of postnatal hemodynamic instability before undergoing
surgery. The older the age at time of surgery, the higher
the rate of preoperative intubation, and the higher rate
of postoperative open chest exploration in the postnatal
diagnostic group suggests that delayed diagnosis may lead
to the worsening of cardiac function, the optimal time for
surgery being missed and affected prognosis. Neonates in
the prenatal diagnostic group had longer extracorporeal
circulation time and aortic arch-block time during surgery,
which may be related to the greater complexity of CCHD
in neonates in the prenatal diagnostic group. Neonates
in the prenatal diagnosis group had lower treatment
abandonment rates, suggesting that prenatal diagnosis can
prevent the birth of some newborns with CCHD that have
no therapeutic value, thereby reducing the financial and
emotional burden on families.

The effect of prenatal diagnosis on the survival benefit of
CCHD is still unclear. Although Bonnet e 4/. demonstrated
that infants with a prenatal diagnosis of complete
transposition of the great artery had lower preoperative and
postoperative mortality compared to the postnatal diagnostic
group (21), recent studies have failed to confirm this
opinion (28,39,40). In another meta-analysis of the impact
of prenatal diagnosis of CCHD on surgical outcomes, it
was found that the prenatal diagnosis of CCHD improved
neonatal survival (18). Our study found that no patients died
preoperatively in the prenatal diagnostic group, whereas the
number of preoperative deaths in the postnatal diagnostic
group was 12, suggesting that prenatal diagnosis reduces
preoperative mortality, which may be related to the fact that
prenatal diagnosis allows for better planning of delivery and
may improve perinatal and preoperative status. Although
we did not find any difference in postoperative mortality
and total mortality between the prenatal and postnatal
diagnostic groups, we analysed the one-year survival rate
of the two groups and found that the one-year survival rate
was higher in the prenatal diagnostic group, proving that
the integrated management mode of prenatal diagnosis-
postnatal treatment has a positive effect on the survival of

patients with CCHD.
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Neonates born after prenatal diagnosis and prenatal
counselling are hospitalized immediately after birth and
treated with mechanical ventilation or prostaglandins,
depending on their condition, to reduce the occurrence
of hypoxia, acidosis and hemodynamic instability, further
reducing the occurrence of adverse complications. Calderon
et al. (41) reported improved neurocognitive outcomes in
infants with a prenatal diagnosis of complete transposition
of the great artery compared to their peers with a postnatal
diagnosis. Mahle er al. reported higher levels of adverse
neurological events in children with hypoplastic left heart
syndrome diagnosed only postnatally (27). We found that
the incidence of pneumonia and ischemic-ischemic brain
damage was higher in the postnatal diagnostic group.
Neurocognitive deficits are increasingly recognized
as a significant problem in children with CCHD and
can significantly affect quality of life for those with the
condition. A delayed diagnosis leads to increased risks
associated with cardiac dysfunction, brain injury and
multiple organ failure.

In summary, through the integrated management mode
of prenatal diagnosis-postnatal treatment, CCHD newborns
can be closely monitored in utero and promptly undergo
active medical and surgical treatment after delivery, thus
reducing various postnatal complications, improving the
quality of survival and prognosis.

Limitation

First, this study is limited by the inherent nature of single-
centre retrospective studies. In addition, we could not
identify neonates with CCHD who did not have a prenatal
diagnosis and died prior to referral to this hospital, so this
may reduce the survival advantage of prenatal diagnosis for
CCHD. Finally, due to strict inclusion criteria, the number
of CCHD cases of some anatomical types included in this
study was too small to be analysed separately, which may
have interfered with the results and may require a larger
study.

Conclusions

The integrated management mode of prenatal diagnosis-
postnatal treatment of CCHD allows for better planning of
delivery and the possibility of the best medical management
of the neonatal period. Prenatal cardiac malformation
screening can not only improve the postnatal and
surgical status of CCHD newborns, reduce postoperative

© Cardiovascular Diagnosis and Therapy. All rights reserved.

complications, but also improve the short-term survival
rate of patients, which has great social significance. A
team of prenatal diagnosis experts should be established to
better manage foetal heart disease and help provide better
counselling for families.
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