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Abstract
Background: Congenital abnormalities are anatomical and physiological abnormalities that are present in fetus. One of 
the main causes of high infant mortality and neonatal mortality in Indonesia is congenital abnormalities in fetus. This study 
describes the prevalence of congenital abnormalities in Dr. Cipto Mangunkusumo Hospital, as a tertiary referral hospital in 
Indonesia, which would further require integrated healthcare services on a better management for a favorable outcome in 
babies.

Methods: All the data were collected within one-year of prenatal screening in Dr. Cipto Mangunkusumo General Hospital, 
resulting in 323 patients. The data were further analyzed in retrospective cohort study. Collected data includes the information 
such as, patients’ age, birth date, reproductive history, gestational age, and congenital abnormalities of the baby.

Results: The data shows that patients with the age group of 30-39 years old dominated the cases of pregnancy with 
congenital abnormalities. Cases are also more dominant in the gestational age of 13 – 28 weeks (second-trimester). Most 
cases of abnormalities are from the central nervous system with 159 cases and followed by the cardiovascular system with 
130 cases. Overall the prevalence of congenital abnormalities detected within patients during prenatal screening in Dr. Cipto 
Mangunkusumo General Hospital are 607 cases from 494 patients.

Conclusion: This study highlights the prevalence of congenital abnormalities found in Dr. Cipto Mangunkusumo Hospital 
within a year. These findings highlight the need for timely, well-organized prenatal screening and coordinated care, especially 
in referral hospitals. Improving early detection and management can help ensure better outcomes for both mothers and 
babies.
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INTRODUCTION

Congenital abnormalities are structural 
or functional anomalies that develop during 
intrauterine life and are present at birth. One 
of the leading causes of high infant mortality in 
Indonesia is congenital abnormalities in babies.1 
The data for infant mortality rate in Indonesia is 
estimated at 32 cases per 1000 live births, while 
neonatal mortality rate stands at 19 cases per 
1,000 live births.  According to the World Health 

Organization (WHO) South-East Asia Region, 
the prevalence of congenital abnormalities in 
Indonesia is happening around 59.3 cases per 
1,000 live births. With an estimated of 5 million 
births annually, this translates to around 295,000 
cases of congenital abnormalities each year.2,3 
Apart from causing neonatal deaths, congenital 
abnormalities are also causes of stillbirths and 
spontaneous abortions in pregnancy. If the baby 
survives, the baby will become disabled or suffer 
from chronic diseases. Integrated treatment is 
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needed to detect congenital abnormalities in 
babies early-on, so that appropriate management 
can be carried out to ensure the prevention of 
infant morbidity and mortality.4 

The etiology of congenital abnormalities are 
multifactorial, including genetic abnormalities, 
infections, and environmental factors. Prevention 
strategies such as vaccination, adequate folic 
acid and iodine intake, avoidance of teratogenic 
substances (e.g., alcohol), and promotion of 
a healthy maternal lifestyle—are known to 
reduce the risk of these anomalies. Mothers 
with a history of alcohol consumption, cigarette 
smoke exposure, multiparity, older age, drug 
consumption, consanguinity, previous history 
of children with congenital abnormalities, 
family history of congenital abnormalities, low 
economic status, gestational diabetes, and 
history of abortion or miscarriage are all factors 
that increases the occurrence of congenital 
abnormalities in the fetus during pregnancy.5 

At Dr. Cipto Mangunkusumo Hospital, a tertiary 
referral center in Indonesia, congenital and fetal 
abnormalities are identified across nearly all 
organ systems. Each month, tens to hundreds of 
new cases are reported among pregnant women 
undergoing prenatal screening at the hospital’s 
fetomaternal outpatient clinic. This study aims to 
examine the spectrum of congenital abnormalities 
detected in fetuses at Dr. Cipto Mangunkusumo 
General Hospital and to advocate for the 
importance of integrated services from early 
screening to targeted intervention. Prenatal 
screening using fetomaternal ultrasound plays 
a pivotal role in the early identification of fetal 
anomalies. Routine prenatal ultrasound has been 
shown to reduce neonatal mortality, particularly 
by enabling timely detection of congenital heart 
defects. Postnatal neonatal screening is also 
essential for detecting abnormalities that may 
not have been visible during pregnancy.6

In Indonesia, the practices of neonatal 
screening face several challenges and obstacles, 
such as lack of prevalence data, ethical concerns, 
insufficient family engagement, shortages 
of trained health personnel, and the lacks of 
standardized programs and professional training 
for healthcare providers.7 Management strategies 
for congenital abnormalities vary depending on 
the condition and may include pharmacologic 
interventions, such as corticosteroids, or surgical 
procedures, such as spina bifida repair.1 This 
research aims to provide comprehensive data 
and insights on the prevalence and spectrum 

of congenital abnormalities diagnosed at Dr. 
Cipto Mangunkusumo General Hospital over a 
one-year period. By delineating the burden and 
characteristics of these conditions, we seek to 
support the development of better-integrated, 
multidisciplinary services for the management 
of congenital abnormalities. In parallel, this 
study also serves as a feasibility assessment for 
the implementation of a structured birth defect 
management program, evaluating the clinical, 
logistical, and ethical dimensions of care delivery. 
Through this dual approach, we aim to inform 
future policy and practice in optimizing outcomes 
for affected neonates and their families.

METHODS

This retrospective cohort study was conducted 
using data from 323 samples of pregnant 
patients treated in Dr. Cipto Mangunkusumo 
General Hospital in a year, starting from March 
2023 to March 2024. The data was obtained from 
the patients’ electronic health records at the out-
patient fetomaternal and high-risk pregnancy 
clinic. This study describes the prevalence 
of patients carrying babies with congenital 
abnormalities during pregnancy. Congenital 
abnormalities are diagnosed in the first, second, 
and third trimester of pregnancy by using 
fetomaternal ultrasonography. The abnormalities 
are then divided into several groups such as 
disorders of the central nervous system, face, 
thorax, heart, abdomen, extremities, genitals, 
syndromes, and others. We started analyzing 
maternal variables such as maternal age and 
gestational age. In order to ensure the accuracy 
and relevance of the data, specific inclusion and 
exclusion criteria were applied when selecting 
patient records for analysis.

Subject Criteria

Inclusion criteria:
1.	 Pregnant women aged ≥18 years.
2.	 Diagnosed with fetal congenital abnormalities 

at Dr. Cipto Mangunkusumo General Hospital 
between March 2023 and March 2024.

3.	 Provided informed consent for the use of 
their medical data in this study.

4.	 Data collected during the patient’s first visit.

Exclusion criteria:
1.	 Pregnant women aged <18 years.
2.	 Data collected from follow-up visits and not 
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the initial consultation.
3.	 Duplicate records of the same patient.
4.	 Absence of congenital abnormalities in the 

fetus.
5.	 Patients were treated or received management 

on placenta accreta spectrum (PAS) at Dr. 
Cipto Mangunkusumo General Hospital 
before July 2020 or after February 2024.

6.	 Data that were not approved for research use.
7.	 Duplicate datasets.

Sample Size Determination

To obtain a comprehensive dataset, total 
sampling was employed. All obstetric patients 
examined at the Fetomaternal Clinic of Dr. Cipto 
Mangunkusumo General Hospital between 
March 2023 and March 2024 were included, 
provided they met the inclusion criteria.

Procedures and Data Collection

To obtain relevant clinical information, patient 
data were collected from electronic medical 
records of those who underwent fetomaternal 
ultrasonography at their first clinic visit. All 
ultrasound examinations were performed as 
part of routine diagnostic evaluation at Dr. Cipto 
Mangunkusumo General Hospital. Only the initial 
consultation data were used to avoid duplication 
or confounding from follow-up evaluations. The 
collected data were then entered into a structured 
database for further analysis.

Study Parameters

The parameters assessed in this study 
followed a descriptive-analytic approach. The 
research utilized secondary data from pregnant 
patients carrying fetuses diagnosed with 
congenital abnormalities. Only first-visit data 
were considered, with particular attention to 
gestational age, maternal age, and the type of 
congenital abnormality diagnosed.

Data Analysis and Statistical Methods

For the purpose of statistical evaluation, the 
study was conducted following ethical approval 
from the Ethics Committee of the Faculty of 
Medicine, Universitas Indonesia and Dr. Cipto 
Mangunkusumo Hospital. All extracted data 
were organized into tables and analyzed using 
SPSS statistical software. Descriptive statistics 

were used to summarize the distribution and 
frequency of congenital abnormalities, while 
appropriate analytical methods were employed 
to explore associations among clinical variables.

Ethical Approval

This study is a retrospective study using 
secondary data from medical records at Dr. 
Cipto Mangunkusumo Hospital. We used a total 
sampling method for patients examined at the 
Dr. Cipto Mangunkusumo Hospital fetomaternal 
polyclinic between March 2023 and March 2024. 
The study was conducted after being considered 
ethically feasible by the ethics committee of the 
Faculty of Medicine, University of Indonesia or 
RSCM. The data taken were then entered into 
a table for statistical analysis. Data for each 
patient will be collected through procedures 
in accordance with ethical regulations, and will 
be kept confidential. Data will be stored on file 
and will not be shown to unauthorized parties. 
The identities of patients in the study were not 
published or presented.

RESULTS

The data presented in table 1 shown above are 
samples from inpatients at Fetomaternal and High- 
Risk Pregnancy Clinic in Dr. Cipto Mangunkusumo 
General Hospital. Table 1 outlines the maternal 
and gestational age characteristics from the study 
samples. The maternal age groups were divided 
into three categories based on evidence from 
previous research, which indicates an increased 
risk of congenital abnormalities beginning in 
the 30s and a notably high risk in mothers aged 
40 and above.8 In this study, the age group of 
mothers carrying the most fetus with congenital 
abnormalities is 30- 39 years old group with 
the percentages of 47.7%, followed by the 18-
29 years old group with the per percentages of 
40.6%, lastly 40 and above with the percentages 
of 11.8%. The most cases of congenital defects 

Table 1. Maternal Age and Gestational Age Distributions

Variable

≥18
≥30
≥40
Trimester 1
Trimester 2
Trimester 3

Age

Gestational age

131
154
38
131
154
38

40.6
47.7
11.8
40.6
47.7
11.8

n Percentage (%)
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found in the second-trimester, around 47.7%. 
In this research, A total of 607 congenital 

abnormality cases were identified among 494 
patients, indicating that multiple anomalies were 
present in some individuals. Table 2 presents 
the distribution of congenital abnormalities by 
anatomical system, based on both total cases 
and total patients, from the inpatient cohort 
at the Fetomaternal and High-Risk Pregnancy 
Clinic of Dr. Cipto Mangunkusumo General 
Hospital. The highest occurrence of congenital 

Abdominal and urogenital abnormalities were 
relatively balanced, contributing 8.7% and 8.6% 
to the total cases, respectively. Abnormalities 
involving extremities and syndromes were also 
notable, representing 6.8% and 3.6% of cases. 
The “syndrome” category refers to a group 
of congenital abnormalities characterized 
by a consistent and recognizable pattern of 
anomalies that stem from a common underlying 
cause, which may be genetic, environmental, 
or pathophysiological in origin.9,10 This includes 
classical syndromes such as chromosomal 
or genetic disorders, as well as specific fetal 
conditions with syndromic presentations such as 
Potter sequence, typically resulting from severe 
oligohydramnios and renal agenesis and twin-
to-twin transfusion syndrome (TTTS), particularly 
as classified by the Quintero staging system, 
which describes progressive hemodynamic 
imbalance between monochorionic twins.9,10 
These conditions are grouped separately from 
isolated structural anomalies due to their multi-
system involvement and complex pathogenesis. 
The “Others” category, which included various 
anomalies not categorized under the main 
systems, accounted for 13.8% of cases and 

defects cases were found in the central nervous 
system, accounting for 26.2% of total cases and 
26.7% of total patients. Within this category, 
central nervous system (CNS) anomalies were 
predominant (26.2% of cases; 132 patients), 
followed by facial structure abnormalities (9.4% of 
cases). Cardiovascular anomalies were the second 
most common, comprising 21.4% of all cases and 
affecting 16.8% of patients, underscoring the 
critical burden of congenital heart defects.

affected 14.2% of patients highlighting the 
heterogeneity and diagnostic complexity of 
congenital disorders. 

Overall, the data suggest a high prevalence 
of central nervous system and cardiovascular 
anomalies among the studied population, which 
aligns with global epidemiological patterns. The 
findings underscore the importance of early 
screening and multidisciplinary management 
strategies for congenital anomalies in tertiary 
referral settings.

DISCUSSION

Integrated maternal-fetal care is essential 
in optimizing outcomes for both mother and 
fetus, particularly in pregnancies complicated 
by congenital anomalies. Comprehensive 
care including systematic screening, accurate 
diagnosis, multidisciplinary management, timely 
therapeutic interventions, and close perinatal 
monitoring serves to mitigate perinatal morbidity 
and mortality.11 Prenatal ultrasonography 
remains a cornerstone in the detection of fetal 
anomalies, facilitating early decision-making and 
enabling timely interventions that are associated 

Table 2. Congenital Abnormalities Distribution of Total Patient and Cases

Head and Neurological System

Cardiorespiratory System

Gastrointestinal System

Syndrome

Others

TOTAL

CNS
Facial Structure

Respiratory
Cardiovascular

Abdominal
Urogenital

Syndrome

Extremities
Others

159
57

9
130

53
52

22

41
84

607

132
44

8
83

51
46

22

38
70

494

26.2
9.4

1.5
21.4

8.7
8.6

3.6

6.8
13.8

100

26.7
8.9

1.6
16.8

10.3
9.3

4.5

7.7
14.2

100

Variable Total Cases Total Patient(%) (%)
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with improved neonatal outcomes. More than 
50% of congenital anomalies can be identified 
antenatally, with early surgical correction 
significantly reducing associated morbidities and 
improving long-term prognoses.11

Recent advances in ultrasonography and fetal 
surgical techniques have substantially enhanced 
the prenatal diagnosis and management of 
structural anomalies. In specific indications such 
as fetal myelomeningocele or lower urinary 
tract obstruction (LUTO), in utero corrective 
surgery has demonstrated superior neonatal 
and neurodevelopmental outcomes compared 
to postnatal interventions.12,13 The efficacy of 
these procedures is maximized when conducted 
in specialized referral centers equipped with 
multidisciplinary fetal medicine and pediatric 
surgical teams. This underscores the importance 
of centralized care models in managing complex 
fetal conditions.12,13

Despite many advancements being 
made, significant gaps persist in the current 
literature and healthcare systems. There is a 
lack of comprehensive national data on the 
prevalence and outcomes of specific congenital 
anomalies, which impedes effective health policy 
formulation.7 Ethical dilemmas surrounding 
fetal interventions, limited public and familial 
awareness, and the scarcity of specialized 
perinatal healthcare professionals and formal 
training programs further constrain the delivery 
of optimal care.1 Management strategies for 
congenital anomalies span a spectrum from 
pharmacologic therapy to highly specialized 
surgical procedures. For instance, obstructive 
uropathies such as posterior urethral valves and 
congenital renal tumors may necessitate early 
neonatal surgical intervention.14 Central nervous 
system anomalies including hydrocephalus, 
encephalocele, and myelomeningocele are 
now frequently managed via neurosurgical 
approaches, either prenatally or postnatally, 
depending on severity and feasibility.15 

Similarly, thoracic and gastrointestinal 
malformations, such as Congenital Cystic 
Adenomatoid Malformation (CCAM), Congenital 
Diaphragmatic Hernia (CDH), and intestinal 
atresias, often require staged surgical repair and 
comprehensive perioperative support.16 Cardiac 
anomalies, including transposition of the great 
arteries and ventricular septal defects, have seen 
marked improvement in outcomes through 
corrective procedures such as the arterial switch 
operation and surgical closure of septal defects.17 

Non-surgical interventions also play a critical 
role in fetal and neonatal management. For 
example, antenatal corticosteroids are used to 
accelerate pulmonary maturation in fetuses with 
CDH, while postnatal support such as mechanical 
ventilation or Extracorporeal Membrane 
Oxygenation (ECMO) is often vital.18 In cases of 
mild hydronephrosis, conservative management 
with routine surveillance and prophylactic 
antibiotics may be sufficient.19 Conversely, in 
neonates with non-operable or syndromic 
congenital heart defects, medical stabilization, 
such as prostaglandin infusion and palliative care 
are often the mainstays of treatment.20

Nevertheless, certain anomalies remain 
fatal or incompatible with life. Conditions such 
as anencephaly, bilateral renal agenesis, and 
severe chromosomal disorders (e.g., trisomy 
13 or 18) necessitate a shift in focus towards 
supportive and compassionate palliative care, 
aligning management goals with quality-of-life 
considerations and family-centered decision-
making.21

Strengths and Limitations of the Study

This study draws upon a large, diverse cohort 
from a national referral center, allowing for 
meaningful analysis of congenital anomaly 
patterns across multiple organ systems. The 
integration of multidisciplinary clinical outcomes 
enriches the interpretability and applicability of 
the findings. However, several limitations must 
be acknowledged. The retrospective design limits 
the ability to establish causal inferences, and 
long-term follow-up data were not available for 
all cases, precluding comprehensive evaluation 
of developmental outcomes. Additionally, 
the absence of complete national prevalence 
statistics for specific anomalies highlights the 
need for more robust surveillance systems and 
registries.
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CONCLUSION

Amidst ongoing efforts to enhance outcomes for 
neonates with congenital abnormalities, there is a 
growing imperative to align clinical interventions 
with evidence-based criteria that prioritize both 
feasibility and long-term benefit. A comprehensive 
understanding of congenital anomaly prevalence 
is essential for optimizing neonatal care. At Dr. 
Cipto Mangunkusumo General Hospital, central 
nervous system anomalies were the most common 
(26.2%), followed by cardiovascular (21.4%), 
gastrointestinal, and urogenital defects (8–9%). 
These findings highlight the heterogeneity of 
cases in a tertiary referral center and underscore 
the need for integrated, multidisciplinary 
approaches that balance intervention feasibility 
with long-term outcomes.
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