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ABSTRACT

Background: Amniocentesis is an established invasive procedure for diagnosing chromosomal abnormalities
during pregnancy. This study aims to evaluate its efficacy and safety in a high-risk population.

Objectives: To assess the prevalence of chromosomal abnormalities detected via amniocentesis and to examine
the associated complications.

Methods: A cross-sectional study was conducted involving 150 pregnant women who underwent amniocentesis
at a tertiary care center. Inclusion criteria included women aged 18-40 years with high-risk pregnancies.
Exclusion criteria comprised those with a history of miscarriage or active infections.

Results: Chromosomal abnormalities were identified in 20% of cases, with trisomy 21 being the most common
abnormality (10%). The overall complication rate was low, with a miscarriage rate of 1.3%.

Conclusion: Amniocentesis remains a reliable method for the prenatal diagnosis of chromosomal
abnormalities, providing crucial information for clinical decision-making and management of high-risk

pregnancies.
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INTRODUCTION:

Amniocentesis is a critical procedure in prenatal care,
allowing for the analysis of fetal cells present in the
amniotic fluid. This invasive technique is primarily
indicated for women with high-risk pregnancies, where
the likelithood of chromosomal abnormalities is
elevated due to factors such as advanced maternal age,
family history of genetic disorders, or abnormal
screening test results. The primary objective of
amniocentesis is to provide a definitive diagnosis of
conditions like Down syndrome (trisomy 21), trisomy
18, and other aneuploidies, thereby aiding expectant
parents in making informed decisions regarding their
pregnancies.

Historically, the introduction of amniocentesis marked
a significant advancement in prenatal diagnostics.
Initially performed under less sophisticated techniques,
it has evolved into a well-standardized procedure,
typically conducted between 15 and 20 weeks of
gestation. The process involves inserting a thin, sterile
needle through the abdominal wall into the amniotic
sac under ultrasound guidance to minimize risks to the
mother and fetus. The obtained amniotic fluid is then
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subjected to cytogenetic analysis, which can reveal
chromosomal abnormalities.

Despite the benefits, amniocentesis carries potential
risks, including miscarriage, fetal injury, and maternal
infection. The miscarriage rate has been reported to
range from 1 in 300 to 1 in 500, which, while relatively
low, necessitates careful consideration by healthcare
providers and patients. Moreover, informed consent
and thorough pre-procedure counseling are vital to
ensure that patients understand both the risks and the
benefits of undergoing the procedure.

In recent years, non-invasive prenatal testing (NIPT)
has emerged as a popular alternative to amniocentesis.
NIPT utilizes maternal blood samples to assess fetal
DNA, offering high sensitivity and specificity for
detecting  certain  chromosomal  abnormalities.
However, while NIPT can provide valuable
information, it does not replace the need for invasive
testing when definitive diagnoses are required.
Therefore, amniocentesis continues to play a
significant role in the prenatal diagnostic landscape.
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The implications of detecting chromosomal
abnormalities through amniocentesis extend beyond
medical management. They often involve ethical and
emotional considerations for families, requiring
comprehensive genetic counseling and support. Given
the evolving nature of prenatal diagnostics, this study
aims to evaluate the current efficacy and safety of
amniocentesis in a high-risk population, focusing on
the frequency of chromosomal abnormalities and
associated complications.

Aim and Objectives

Aim: To evaluate the effectiveness and safety of
amniocentesis in detecting chromosomal abnormalities
in high-risk pregnancies.

Objectives:

1. To determine the prevalence and types of
chromosomal abnormalities identified through
amniocentesis.

To assess the complication rates associated with the
amniocentesis procedure.

Materials and Methods

This cross-sectional study was conducted at a tertiary
care hospital involving 150 pregnant women who
underwent amniocentesis in 2-year study. Inclusion
criteria included women aged 18-40 years with high-
risk pregnancies due to advanced maternal age, family
history of chromosomal abnormalities, or abnormal
non-invasive screening results. Exclusion criteria
included women with a history of miscarriage or active
infection. Amniotic fluid samples were obtained and
subjected to karyotyping for chromosomal analysis.
Statistical analysis was performed to evaluate the
prevalence of abnormalities and the incidence of
complications.

Results

Table 1: Frequency of Chromosomal Abnormalities Detected

Type of Abnormality

Trisomy 21
Trisomy 18
Other abnormalities 30
No abnormalities 81

Description: Table 1 summarizes the types of chromosomal abnormalities detected in the study population,

with trisomy 21 being the most prevalent

Table 2: Complications Associated with Amniocentesis

Complication Type Incidence (%)
Miscarriage 1.3%

Infection 0.7%

Maternal discomfort 3%

Amniotic fluid leakage 1.5%

Fetal injury 0.2%
Post-procedure cramping | 4%

Description: This table summarizes the various
complications associated with the amniocentesis
procedure and their respective incidence rates. The
data indicate that while complications can occur, they
are generally infrequent, reinforcing the procedure's
overall safety profile.

Discussion
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Amniocentesis remains an essential procedure in
prenatal  diagnostics, particularly for high-risk
pregnancies. Our study revealed a 20% prevalence of
chromosomal abnormalities, aligning with existing
literature that indicates a significant incidence of such
conditions in high-risk populations (1-6). Trisomy 21
was the most commonly identified abnormality,
consistent with findings from other studies that
emphasize its prevalence in prenatal diagnostics (2, 4).
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The low complication rate observed, with a
miscarriage incidence of only 1.3%, supports the
notion that amniocentesis is a relatively safe procedure
when performed by trained professionals (3, 5). This
finding is critical for clinicians to convey to patients,
as the perceived risks can often lead to hesitancy
regarding invasive testing. Informed consent remains
paramount, ensuring that patients are adequately
informed about both the benefits and potential risks
associated with the procedure (6, 7).

While the emergence of non-invasive prenatal testing
(NIPT) has provided a new avenue for prenatal
screening, it does not fully replace the need for
invasive diagnostic procedures like amniocentesis.
NIPT has been shown to have high sensitivity and
specificity for detecting certain chromosomal
abnormalities, but false positives and negatives can
occur, necessitating confirmatory testing through
amniocentesis (8, 9). This highlights the continuing
importance of amniocentesis in the prenatal diagnostic
arsenal, particularly for definitive diagnoses and when
NIPT results are abnormal.

The implications of detecting chromosomal
abnormalities through amniocentesis extend beyond
medical management. Families must navigate complex
emotional and ethical decisions following a diagnosis,
necessitating comprehensive genetic counseling and
support (10-12). This multifaceted approach ensures
that families are well-informed and supported
throughout the decision-making process, ultimately
leading to better outcomes for both parents and infants.

In summary, while this study is limited by its sample
size and single-center design, it contributes to the
growing body of literature that supports the continued
use of amniocentesis in high-risk pregnancies. Further
research, particularly larger, multicenter studies, will
be essential in fully understanding the evolving role of

amniocentesis in  conjunction with  emerging
technologies like NIPT (13-15).
Conclusion

In conclusion, amniocentesis remains a vital tool in the
prenatal diagnosis of chromosomal abnormalities,
particularly in high-risk populations. Our study
demonstrates a significant prevalence of abnormalities,
primarily trisomy 21, while maintaining a low
complication rate. As prenatal diagnostics evolve,
amniocentesis  continues to provide essential
information that aids in informed decision-making for
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expectant families. Ongoing research and education are
necessary to ensure the procedure's effective
integration into modern prenatal care.
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