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ABSTRACT
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Amniocentesis is one of the known and accessible methods for prenatal diagnosis,
which is performed for various reasons during pregnancy. The present study was
performed to determine the most common reasons for amniocentesis to detect
aneuploidy. This retrospective cohort study was performed on the records of 635
pregnant women who underwent amniocentesis guided by high-resolution
ultrasound during 2010-2019 at Yas Hospital of Tehran University of Medical
Sciences, Tehran, Iran. The study evaluated the indications for amniocentesis in
order to investigate the relationship between each of these indications and fetal
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Amniocentesis aneuploidy results. All participants were evaluated for genetic study results. The
Aneuploidy prevalence of aneuploidy was 8.2% and abnormal screening test was the most

common reason for performing amniocentesis (68% of cases). Also, abnormal
ultrasound results had the strongest correlation with the possibility of genetic
abnormalities in the current pregnancy. Therefore, amniocentesis is highly
recommended for women with indications, especially in cases of abnormal
ultrasound results.
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Introduction

Diagnosis of chromosomal abnormalities in the pregnancy has increased. Therefore, all

fetus is one of the most important challenges of
modern perinatology. Prenatal diagnosis is the
best way to avoid the birth of neonates with
chromosomal abnormalities (1), and now the
capacity to identify them has increased
significantly by using molecular methods (2).
Congenital abnormalities and genetic diseases
threaten the lives of 3% of neonates (3).
Aneuploidy is defined as the presence or
absence of one or more chromosomes. Mother's
aging increases the risk of fetal aneuploidy. For
example, the risk of the birth of a newborn with
trisomy 21 (Down syndrome) from 1 in 1,480 at
age 20 years increases to 1 in 85 at age 40 years.
Although the overall birth rate has decreased in
Iran, the age of mothers at the time of first

pregnant women should be counseled about
aneuploidy screening (4). In study by

Bektashian et al. (2016), the risk of aneuploidy
was estimated as 6%, the most common form of
which was Down syndrome (5).

The major goal of prenatal aneuploidy
screening is early detection of high-risk
pregnancies with trisomy 21 (Down syndrome),
because this syndrome is the most common
autosomal trisomy among live births. Since
biochemical marker screening for Down
syndrome measures the same markers to detect
trisomy 18 (Edwards's syndrome, the second
most common autosomal trisomy in live births),
biochemical marker screening tests assess the
risk for both chromosomal abnormalities. These
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screening tests also assess the risk for trisomy
13 (Pateau syndrome) (6).

These screening tests divide mothers into two
general groups: low-risk group who do not need
another test and high-risk group who are
suggested to perform an invasive diagnostic test
such as amniocentesis or chorionic villus
sampling (7). Although recently non-invasive
prenatal DNA test has been limited to trisomy
21, 18, 13 and sex chromosome disorder, but
false positive and negative cases cannot be
avoided (8). According to the recommendations
of the American College of Obstetricians and
Gynecologists, women who have a positive
screening test should be advised to undergo
amniocentesis to determine fetal karyotype.
Amniocentesis is one of the well-known and
available methods for prenatal diagnosis (3).
The most important reason for performing
amniocentesis is to assess the fetal karyotype
and chromosomal analysis of amniotic fluid
cells. The most important indications of
performing amniocentesis for chromosomal and
karyotype evaluation are: (1) maternal high age
during pregnancy (=35 years), (2) history of
chromosomal abnormalities in  previous
pregnancies, (3) abnormal screening result in
the first or second trimester of pregnancy (4)
positive family history of chromosomal or
genetic disorder, (5) parents' carriers of one of
the chromosomal abnormalities (6) Abnormal
findings in ultrasound anomaly scan (9-10).
Other indications include evaluating fetus for
infection, hemolytic anemia, hemoglobinopathy,
and neural tube defects. Assessment of fetal lung
maturity, which was a common indication for
amniocentesis, is now rarely performed (10).

In a study in China, Zhang and colleagues
(2017) examined fetal chromosomal
abnormalities through amniocentesis. Abnormal
result of maternal serum screening was the
most common indication for amniocentesis
(43.67%), abnormal ultrasound findings and
maternal request were in the next ranks.
Abnormal karyotype was detected in 3.36% of
cases, 63% of which were associated with
number disorders and 37% were associated
with chromosomal structural disorders. The
highest rate of chromosomal disorders was
detected in couples who one of them had a
chromosomal disorder (55.6%) (11). The most
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common complications of amniocentesis include
premature rupture of membranes, direct and
indirect fetal injuries, infection, abortion and
amnionitis, uterine contractions and temporary
spotting. Also, the risk of spontaneous
pregnancy loss following amniocentesis is
estimated as 0.06 to 1% (12). Since
amniocentesis is still considered a new method
in Iran, so this study was performed to examine
the indications of amniocentesis in the diagnosis
of aneuploidy.

Materials and Methods

This retrospective cohort study was conducted
on the records of 635 pregnant mothers who
underwent amniocentesis in Yas Hospital of
Tehran University of Medical Sciences during
2010-2019. The reason for choosing this time
period was the availability of hospital records.
These patients with various indications,
including abnormal screening results in the first
or second stage screening test, history of a child
with aneuploidy or genetic problems, structural
abnormalities in ultrasound, or at the request of
mother were consulted at the prenatal clinic and
were candidates for amniocentesis. Therefore,
about 7200 records were examined and the
cases with incomplete data were excluded from
the study, and finally 635 cases were included.
All patients were visited under the supervision
of one of the three faculty members who were
fellowships in perinatology. The possible
complications were explained to pregnant
women candidates for amniocentesis and a
consent form was obtained. Then amniocentesis
was performed using a 20 gauge spinal needle
under high resolution ultrasound guidance
(ACUSON Sequoia 512™, Siemens Healthcare
GmbH and USA). All participants were evaluated
for genetic disorders by chromosomal culture.
Then the results of amniocentesis were
examined and demographic information,
indications of amniocentesis and their
relationship with genetic results were
evaluated. Data were analyzed by SPSS (version
22). The results were presented using
descriptive and inferential statistics. In the

Results

A total of 635 pregnant women underwent
amniocentesis, the mean age of these women
was 33.4 + 5.7 years, and the mean gestational
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age at the time of amniocentesis was 17.3 + 1.5

weeks (Table 1).

Table 1. Demographic characteristics of mothers undergoing amniocentesis

Variable Rate
Mean maternal age (yrs) 33.4+57
Average gestational age at the time of amniocentesis (weeks) 173 +15

Spontaneous pregnancy rate

The rate of use of assisted reproductive methods (ART)

Pregnancy rate using medication
Mean BMI of mothers (Kg/m2)

Parity ( pregnancy)
A history of at least one miscarriage

History of fetal anomaly or aneuploidy in previous pregnancy

530 Cases (83.5%)
21 Cases (3.3%)
84 Cases (13.2%)
26.8+4.2
22+13
59 Cases (9.3%)
52 Cases (8.2%)

Table 2. The most common indication for performing amniocentesis

The indications of amniocentesis

The number of
cases of genetic
abnormalities in

The proportion of
people with genetic
abnormalities in

each group each group
Abnormal screening results 432 (68%) 33 7.64
Mother's request 76 (12%) 7 9.21
Abnormal ultrasound results 75 (11.8%) 8 10.67
*History of a genetic problems in parents or o
other child 52 (8.2%) 4 7.69

* Genetic defects in parents are very diverse, which is mentioned under the general title of history of any abnormal

genetic results in parents

Table 3. The proportions equality test for the different indications of amniocentesis

The indications of

Abnormal History of a
. . . Abnormal .
amniocentesis screening results , genetic problems
Mother's request ultrasound .
results in parents or
other child
Abnormal screening 95%Cl - 95%Cl %’23072' 95%CI %'0202‘;' 95%Cl  0.207-
results ' ' 0.392
p-value - p-value 0.000 p-value 0.042 p-value 0.000
95%Cl 0.208- 95%Cl - 9soect 002" gsepcr  0.097-
Mother's request 0.374 0.298 0115
p-value 0.000 p-value - p-value 0.005 p-value 0.866
Abnormal osopct  000%  ggecr 00520 ggguq - 95%Cl  0.054-
0.227 0.298
ultrasound results 0.313
p-value 0.042 p-value 0.005 p-value - p-value 0.005
. . -0.207- -0.097- -0.054-
0, 0, 0, 0, -
History of.a genetic 95%CI 0.392 95%CI 0115 95%CI 0313 95%CI
problems in parents
or other child p-value 0.000 p-value 0.866 p-value 0.005 p-value -

In the investigation of the chromosomal cultures,
52 of these women (8.2%) had a QF-PCR test
disorder (Quantitative Fluorescence Polymerase

J Midwifery Reprod Health. 2024; 12(2):4264-4269.

Chain Reaction), which was also confirmed in the
chromosomal culture. Abnormal screening results
were the most common indication for
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amniocentesis (68.4%), and mother's request and
abnormal ultrasound findings were in the next
rank (Table 2).

Examining the different indications for
amniocentesis showed the highest rate of
diagnosis of chromosomal disorders following
abnormal ultrasound results (Table 3).

Discussion

The findings of this study showed that
abnormal screening test was the most common
reason for performing amniocentesis and
abnormal ultrasound results had the strongest
correlation with the possibility of genetic
abnormalities in the current pregnancy.
Therefore, performing amniocentesis to reduce
congenital defects in prenatal diagnosis is
considered an important and logical approach.

However, little is known about the personal
and family risks of screening, it is normal to be
worry about the adverse psychological effects
including fear of detecting an infected fetus and
the complications of diagnostic and therapeutic
interventions, especially the loss of a normal
fetus. Most parents are anxious about the results
of screening test, even the screening results are
normal pregnancy outcome (13). Women may
also be concerned about false negative results;
on the other hand, there is a possibility that the
screening will not detect an affected fetus (14).

Krapp et al. (2017) in a study titled
"Indications for Fetal Invasive Procedures at the
End of an Era" showed that only 8% of
amniocentesis samples were associated with an
abnormal karyotype (15). This rate in the study
of Hassanzadeh et al. (2013) was 11 out of 121
samples (9.1%) with aneuploidy (3). This rate
was 8.2% in the present study, which was
similar to other studies. In the present study, the
most common reason for performing
amniocentesis was abnormal screening test
results, which was consistent with the results of
Zhang et al.'s (2017) study (11). In the study of
Ali Akbari and Tooba (2019), titled "Analyzing
indications of amniocentesis and positive
predictive value (PPV) of cytogenetic findings of
chromosomal abnormalities” which  was
performed on 715 cases, the most common
reason for performing amniocentesis was a
positive result in the screening of mother's
serum (9). While Daum et al. (2019) in a study

4267

entitled "Role of late amniocentesis in the era of
modern genomic technologies” showed that the
most common indication for performing late
amniocentesis (24 to 38 weeks) was abnormal
ultrasound findings (67% of cases) (16), which
corresponded to the third priority in our study
with a slight difference compared to the second
rank, and the reason for this difference seems to
be the different time of the amniocentesis in
these studies.

In the present study, abnormal ultrasound
result was the strongest factor associated with
abnormal amniocentesis results, while in the
study of Zhang et al. (2017), titled "Cytogenetic
analysis of fetal chromosomal abnormalities by
amniocentesis”, the strongest predictor was
genetic abnormalities in one of the parents
(55.6%) (17) Which is due to the difference of
the population in two studies.

Maternal age alone is a poor standard for
prenatal aneuploidy screening and should not
be the basis to recommend invasive test when
there is noninvasive prenatal screening for
aneuploidy (6). For this reason, the mother's age
alone was not used as a basis for performing the
procedure in this study, but if the mother
requested and amniocentesis was performed
after adequate counseling and informing the
person and the total data didn't support its
positive relationship with abnormal
amniocentesis results. On the other hand,
invasive prenatal diagnosis for cytogenetic
analysis should not be done without screening
of multiple markers, except for women who are
at higher risk of fetal aneuploidy due to
ultrasound findings (6), and the results of this
study also showed a strong relationship
between the abnormal ultrasound findings and
genetic disorders followed by amniocentesis.

The limitations of the present study included
incomplete data in the files, especially the files
before 2015, the different people performing the
amniocentesis, and no knowledge of the results
of some amniocentesis due to the transfer of the
patient to other centers and cities. One of the
strengths of this study was the large sample size
and a large time period in a referral center. It is
suggested that another study be designed by
determining the types of genetic abnormalities
and following the results of births with a
comprehensive information system.

J Midwifery Reprod Health. 2024; 12(2):4264-4269.
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Conclusion
Abnormal screening results were the most
common indication for performing

amniocentesis, mother's request and abnormal
ultrasound results were in the next rank. The
detection rate of abnormal karyotype was 8.2%.
The highest rate of diagnosis of chromosomal
disorders was obtained after abnormal
ultrasound results. The results of fetal
amniocentesis in the current study indicates the
importance of genetic screening tests in
pregnant women, therefore performing
amniocentesis is strongly recommended for
women with indications, especially in cases of
abnormal ultrasound results.
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