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Özet: Prenatal invaziv giriflimlerin de¤erlendirilmesi:
Retrospektif olgular›n analizi
Amaç: Bu çal›flmam›zda amaç, klini¤imizde uygulanan prenatal
invaziv giriflimlerin sonuçlar›n› sunmakt›r. 

Yöntem: Nisan 2011–2014 tarihleri aras›nda uygulanan prenatal
invaziv giriflimlerin kay›tlar› retrospektif olarak tarand›, invaziv gi-
riflimlerin endikasyonlar›, komplikasyonlar› ve karyotip sonuçlar›
de¤erlendirildi. 

Bulgular: Ultrasonografide tespit edilen sadece minör ve/veya
majör anomalisi olan 72 (%23.4) gebeye, tarama testlerinde artm›fl
risk nedeniyle baflvuran 226 (%73.3) hastaya, aile öyküsü olan 5
(%1.6) hastaya ve ileri anne yafl› nedeniyle 5 (%1.6) hastaya prena-
tal invaziv giriflim uyguland›. Bu hastalar›n %81.8’ine (n=252) am-
niyosentez, %11.7’sine (n=36) koryon villus biyopsisi, %6.5’ine
(n=20) ileri gebelik haftas› nedeniyle kordosentez uyguland›. Kar-
yotip analizi sonuçlar› 278 (%90.2) hastada normal, 11 (%3.5) has-
tada sitogenetik sonuç al›namad› ve 19 (%6.2) hastada anöploidi,
(%2.9 trizomi ve %3.3 di¤er genetik anormallikler/ varyasyonlar)
olarak bildirildi. Karyotip sonucu, 46XX+22p ve 46XY,9qh olan 2
hasta takip edildi. Ultrasonografi de¤erlendirmesinde minör belir-
teç veya majör anomali saptanmayan hastalar›n sonuçlar› normal
varyant olarak kabul edildi. Bu gebelikler sa¤l›kl› canl› do¤um ile
sonuçland›. Ultrasonografi bulgular› da olan karyotip anomalileri
termine edildi.  

Sonuç: Prenatal tarama testleri halen prenatal invaziv giriflimlerin
ilk s›radaki endikasyonlar›n› oluflturmaktad›r. Ancak minör ve/ve-
ya majör anomaliler anöploidik fetüslerin büyük k›sm›nda görün-
tülenebilmektedir, bu nedenle prenatal tan› endikasyonu konulan
fetüsler dikkatle de¤erlendirilmelidir.

Anahtar sözcükler: Prenatal tan›, amniyosentez, koryon villus bi-
yopsisi.
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Abstract

Objective: In this study, we aimed to present the results of prena-
tal invasive procedures carried out in our clinic. 

Methods: The records of the prenatal invasive procedures carried
out between April 2011 and 2014 were analyzed retrospectively, and
the indications, complications and karyotype results of invasive pro-
cedures were evaluated. 

Results: Prenatal invasive procedure was applied to 72 (23.4%)
pregnant women who had only minor and/or major anomalies
according to ultrasonography, 226 (73.3%) patients who referred for
increased risk at screening tests, 5 (1.6%) patients with family histo-
ry and 5 (1.6%) patients with advanced maternal age. Amniocentesis
was carried out for 81.8% (n=252) of these patients, chorionic villus
sampling for 11.7% (n=36) of them, and cordocentesis due to
advanced week of gestation for 6.5% (n=20) of them. Karyotype
analysis results were normal in 278 (90.2%) patients but no cytoge-
netic result was obtained in 11 (3.5%) patient, and aneuploidy was
reported in 19 (6.2%) patients (trisomy in 2.9% and other genetic
anomalies / variations in 3.3%). Two patients with karyotype results
as 46XX+22p and 46XY,9qh were followed up. The results of the
patients whose ultrasonography examination did not show any
minor marker or major anomaly were considered as normal variants.
Such pregnancies resulted in healthy live births. Karyotype anom-
alies also having ultrasonography findings were terminated.  

Conclusion: Prenatal screening tests are still the major indications
for prenatal invasive procedures. However, minor and/or major
anomalies can be displayed in most of the aneuploidic fetuses; there-
fore, fetuses established with prenatal diagnosis indication should be
evaluated carefully.

Keywords: Prenatal diagnosis, amniocentesis, chorionic villus sam-
pling.



Introduction
In pregnancies with the risk of fetal chromosomal
anomaly, chorionic villus sampling (CVS) at the first
trimester, amniocentesis at the second trimester and
invasive prenatal diagnosis methods such as cordocen-
tesis at further weeks may be carried out for diagnostic
purposes. While all these prenatal invasive methods
can be done mainly for fetal karyotype analysis, they
also can be carried out to identify single gene diseases
such as sickle cell anaemia or thalassemia major, and to
investigate fetal infections, fetal blood type, hematocrit
value, enzymes associated with metabolic diseases and
lung maturation.[1] Fetal blood transfusion, amniore-
duction, amnioinfusion, fetal shunt and laser practices
can be can be listed as the other invasive procedures for
fetal treatment purposes.[1] During a few decades, inva-
sive procedure indications have become based on
nuchal translucency and maternal serum biochemistry
parameters rather than being based on advanced
maternal age.[2,3] In this way, with the use of first
trimester screening tests, CVS practices have become
prevalent and they have enabled earlier diagnosis. Also,
using maternal serum markers has increased the detec-
tion rates and decreased false positivity rates, thus
decreased invasive procedure rates. With the tests ana-
lyzing cell-free fetal DNA (cfDNA) becoming popular
recently, the decrease of false positivity and invasive
procedure rates is expected.[4,5] Karyotype analysis can
be done in case of advanced maternal age, trisomy in
previous pregnancy or history of fetus with sex chro-
mosome anomaly, presence of translocation, inversion
or chromosomal anomaly in spouses, markers indicat-
ing aneuploidy or presence of major anomaly in the
ultrasonography, positive prenatal test results,
increased nuchal translucency and maternal anxiety.[6,1]

Amniocentesis is considered to be the easiest method
with the least risk for maternal and fetal morbidity
among prenatal invasive diagnosis methods.[7]

American College of Obstetricians and Gynaecologists
(ACOG) reports the risk of pregnancy loss associated
with the procedure during amniocentesis performed
after 15 weeks of gestation as 1/300–500.[6] Also, it is
reported in experienced centers that the risk of preg-
nancy loss with CVS is similar with amniocentesis.[6]

Fetal loss risk after cordocentesis is shown as 1.4%.[8] In
our study, we aimed to present the results of prenatal
invasive procedures that we carried out with various
indications in our clinic. 

Methods
A total of 308 pregnant women were included in the
study who were applied prenatal invasive procedures for
the purpose of karyotype analysis between 2011 and
2014 in our clinic. The approval of Ethics Committee of
the Selçuk University Hospital was obtained for the
study. The consent forms were received from the
patients in our clinic by informing them that their ultra-
sound images and genetic results can be used in the study
before the examination and the procedure. The cases
were evaluated retrospectively in terms of invasive pro-
cedure indications, cell culture success, genetic results
and fetal prognosis. The pregnant women with risk rate
over 1/250 according to the first trimester combined test
result, the pregnant women with risk rate over 1/300
according to second trimester screening tests, pregnant
women having major anomaly or ultrasonographic
markers which may be associated with fetal karyotype
anomaly, pregnant women who are above 40-year-old
but did not have any prenatal screening test and preg-
nant women with karyotype anomaly risk in their obstet-
ric history were recommended invasive procedures
appropriate for their weeks of gestation. The patients
and their spouses were informed about the indication
related with the procedure, the technique to be applied,
complications and the rates to accomplish result and
their written consents were received. Before the proce-
dure, blood type and HIV and hepatitis B serology of
pregnant women were evaluated. CVS was carried out
transabdominally between 11 and 14 weeks of gestation
under sterile conditions with 18-Gauge (G) needle.
Classical amniocentesis procedure at appropriate week
of gestation was preferred in cases with retroverted
uterus or posterior located placenta which were techni-
cally not suitable for transabdominal CVS procedure.
Amniocentesis procedure was carried out between 15
and 20 weeks of gestation with 21-G needle under ster-
ile conditions by entering through a distant zone from
placenta and aspiring 1–2 ml fluid for each week of ges-
tation. First 2 ml amniotic fluid was not examined in
order to avoid maternal contamination. Cordocentesis
procedure was carried out by using 22-G needle in preg-
nancies older than 21 weeks. By entering through the
placental insertion zone or free floating area of umbilical
cord, 2–3 ml fetal blood was collected from umbilical
vein with an injector washed with heparin. Voluson 730
Expert (General Electric Healthcare, Milwaukee, WI,
USA) and 3.5 MHz convex probe were used during the
procedures. The procedure was carried out after fetus
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and placenta were examined systematically. After the
procedure, a single dose of 300 microgram anti-D
immunoglobulin was administered intramuscularly to
the pregnant women with Rh alloimmunization risk.
Routine antibiotic prophylaxis was not applied. The
patients were discharged in the same day. Fetal loss with-
in three weeks following the procedure was considered
as the complication of the procedure.

The samples collected for genetic analysis were cul-
tured for 1 week for CVS, for 3 days for cordocentesis
and for approximately 15–20 days for amniocentesis
through the methods suitable for the samples, and cul-
ture extractions were done. Metaphase preparations
obtained after the culture were stained by using Trypsin
Giemsa banding method (GTG). In all cases, 25
metaphase plates were evaluated for structural irregular-
ities and 50 metaphase plates were evaluated for numer-
ical irregularities. Computerized analysis system was
used in karyotyping analysis. Chromosomal anomalies
were defined according to International System for
Human Cytogenetic Nomenclature (ISCN) 2009.[9]

The statistical analysis of data was done by using
SPSS software, version 16.0 (SPSS, Inc., Chicago, IL,
USA). The data in parametric tests were provided as
mean±standard deviation. Percentage values were used
in groups.

Results
Of 308 pregnant women who undergone invasive proce-
dures, mean age was 31.3±6.4 (range: 16 to 46) years,
gravida was 2.4±1.1 (range: 1 to 7) and parity was 1.2±1.0
(range: 0 to 6). Prenatal invasive test was applied to 72
(23.4%) pregnant women who had only minor and/or
major anomalies according to ultrasonography, 226
(73.3%) patients who referred for increased risk at
screening tests, 5 (1.6%) patients with family history and
5 (1.6%) patients with advanced maternal age. The most
frequent invasive procedure indications were increased
risk at triple test (46%), major and/or minor anomalies
(23.4%), increased risk at first trimester combined test
(17%) and increased risk at quad test (10.3%) (Fig. 1).
Increased nuchal thickness (2.9%) and increased nuchal
translucency (2.3%) where the most frequent ultrasono-
graphic findings among karyotype analysis indications
(Table 1). Amniocentesis was carried out for 81.8%
(252) of these patients, CVS for 11.7% (36) of them, and
cordocentesis due to advanced week of gestation for
6.5% (20) of them. Karyotype analysis results were nor-

mal in 278 (90.2%) patients but no cytogenetic result
was obtained in 11 (3.5%) patient, and aneuploidy was
reported in 19 (6.2%) patients (trisomy in 2.9% and
other genetic anomalies/variations in 3.3%) (Table 2).
Cordocentesis was applied to one (0.3%) of the cases
without cytogenetic result, CVS was applied to two
(0.6%) of them and amniocentesis was applied to eight
(2.5%) of them. There was ultrasonographic marker in
16 (84.2) of 19 fetuses found to have aneuploidy. The
results of two patients, whose karyotype results were
46XX+22p and 46XY,9qh but there was no ultrasono-
graphic finding, were considered as normal variant and
followed up. Such pregnancies resulted in healthy live
births. The follow-ups of two patients whose chromoso-
mal analysis results were found as 46XX/47XX+ mar
(live healthy delivery) and 46XY,inv(9) (intrauterine fetal
death at 33 weeks) were discontinued. Gestational prog-
noses of these patients were learnt by contacting the
patients. There was major anomaly (omphalocele) in the
fetus whose chromosome structure was reported as
46XY,inv(9). Fifteen pregnancies which were found to
have karyotype anomalies with ultrasonographic find-
ings were terminated upon the requests of patients and
families. Four of the terminated fetuses had minor mark-
ers and 11 fetuses had major anomalies. In this way, the
results of three patients were considered as variation and
the aneuploidy rate was calculated as 5.2% (16/308). The
pregnancy of a patient, who undergone cordocentesis
due to the diagnosis of non-immune hydrops fetalis at 20
weeks, was terminated due to the onset of the pains.
Also, another pregnancy undergone CVS due to
increased nuchal translucency at 11 weeks of gestation
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Fig. 1. The rates of invasive procedure indications.



was terminated at 13 weeks of gestation. The karyotype
analysis of this fetus was 46,XY,inv(Y)(p11;q11).
Procedure-related fetal loss rate was 0.6%.

Discussion
In our study, we found the most frequent invasive pro-
cedure indications as increased risk at triple test (46%)
and major and/or minor anomalies detected by ultra-
sonography (23.4%) while various amniocentesis series
published in Turkey reported advanced maternal age as
the most frequent invasive procedure indication.[10,11] We
found the invasive procedure rate due to advanced
maternal age as 1.6%, and invasive procedures were rec-
ommended due to the advanced maternal age risk only
to the patients who were over 40-year-old and did not
undergo prenatal screening tests. Tongsong et al.
reported advanced maternal age as the most frequent
amniocentesis indication (86.3%), and found invasive
procedure rate associated with anomalies found by ultra-
sonographically as 0.6%.[12] Tabor et al. also reported
advanced maternal age as the most frequent indication

and they reported invasive procedure rate with ultra-
sonography indication as 9%.[13] While previously the
literature was reporting advanced maternal age as the
50–60% of amniocentesis indications,[13–15] it is not con-
sidered as an amniocentesis indication by itself today. In
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Table 1. Invasive procedure indications according to ultrasonographic findings.

Ultrasonographic findings n=308 %

Normal 236 76.6

Bilateral cleft palate/lip 1 0.3

Hypoplastic left heart + hydrops fetalis 1 0.3

AVSD 3 1

Hydrops fetalis 6 1.9

Cystic hygroma 5 1.6

Cystic hygroma + omphalocele 3 1

Omphalocele 2 0.6

Choroid plexus cyst >10 mm + SUA 2 0.6

Fallot’s tetralogy 2 0.6

Dandy-Walker syndrome 2 0.6

Echogenic intestine grade 3 + ECF 2 0.6

Echogenic intestine grade3 + pyelectasis + increased nuchal thickness 1 0.3

Echogenic intestine grade 3 + pyelectasis + hypoplasic nasal bone 1 0.3

Holoprosencephaly + corpus callosum agenesis 2 0.6

ECF + pyelectasis 8 2.6

Ventriculomegaly/hydrocephaly 8 2.6

Ventriculomegaly + cleft palate-lip + hydrocephaly 1 0.3

VSD+ARSA 1 0.3

Ventriculomegaly + SUA 1 0.3

Absence/hypoplasia of nasal bone 3 1

Increased nuchal thickness 9 2.9

Increased nuchal translucency 7 2.3

Corpus callosum agenesis + ventriculomegaly + Fallot’s tetralogy 1 0.3

AVSD: atrioventricular septal defect; ARSA: aberrant right sub-clavian artery; ECF: echogenic cardiac focus; SUA: sin-
gle umbilical artery; VSD: ventricular septal defect.

Table 2. Karyotype analysis results.

Cytogenetic results N=308 %

Normal 278 90.2

No cytogenetic result 11 3.5

46XY,t(16;22)(p13;q13) 1 0.32

46XY,inv(Y)(p11,q11) 1 0.32

Trisomy 13 1 0.32

46XY+15p 1 0.32

Trisomy 21 6 1.94

Trisomy 18 2 0.64

Triploidy 69 XXX 1 0.32

46XX/47XX+mar 1 0.32

46XX+22p 2 0.64

46XY,inv(9) 1 0.32

46XY,9qh 2 0.64



recent years, invasive procedure rates have decreased
recommended due to only advanced maternal age risk[16]

by the prevalent use of prenatal screening tests and
extracellular DNA determination in maternal blood. By
our study, we believe that the reason of the high rates of
invasive procedure rates associated with major and/or
minor anomalies detected by ultrasonography results
from the high number of pregnant women with fetal
anomalies and minor markers referred to our clinic since
our clinic is a reference hospital.

In our study, increased nuchal thickness (2.9%),
increased nuchal translucency (2.3%) were among the
ultrasonographic findings of invasive procedure indica-
tions and there were ultrasonographic markers in 16
(84.2%) of 19 fetuses who had aneuploidy. Nyber and
Souter analyzed 7 studies in their meta-analysis where
genetic sonograms were evaluated, and they reported that
nuchal thickness increase was the most frequent marker
followed by choroid plexus cyst, echogenic cardiac focus,
pyelectasis and humerus shortness.[17] On the other hand,
choroid plexus cysts are not considered as a marker for
trisomy 21 today. It has been shown that many ultrasono-
graphic markers do not clearly increase previous trisomy
21 risk of pregnant women; however, it increases 3–4
times in the presence of ventriculomegaly, nuchal thick-
ness increase and aberrant right sub-clavian artery, and
6–7 times in case of hypoplasia of nasal bone.[18]

In our study, we found the rate of detecting chromo-
somal anomaly in invasive procedures as 5.2%. Due to
the non-existence of concomitant ultrasonographic find-
ings in three patients, presence of similar chromosomal
structure in paternal/maternal chromosomal analysis,
completion of pregnancies with healthy live births and
non-existence of anomaly in postnatal evaluations, cyto-
genetic changes were considered as variant. Our rate to
detect chromosomal anomaly was higher than the rates
reported in other regions of Turkey[19,20] and the rate of
chromosomal anomalies found as 2.4% in risky group.[21]

We believe that the reason results from the association of
our invasive procedures with the indications and the wide
use of screening tests. First trimester combined test is
applied to all pregnant women in our clinic, and integrat-
ed test is carried out on patients if they have mid-level
risk accordingly; however, we recommend second
trimester quad screening test if the patient is considered
not to be at appropriate week. Also, ultrasonography is
performed for all pregnant women in order to evaluate
fetal anomaly between 18 and 23 weeks of gestation. 

In 11 (3.5%) of our cases which undergone amnio-
centesis, there was no reproduction in the culture. We
attributed the reason to the laboratory errors associated
with the period when the genetic laboratory of our hos-
pital was established. In 7 of the patients without repro-
duction in the culture, analyses were run for 13, 18, 21
and X,Y chromosomes with fluorescence in situ hybridi-
sation (FISH) method. The results evaluated as normal
were confirmed by quantitative fluorescence polymerase
chain reaction (QF-PCR). Four patients recommended
cordocentesis refused the procedure.  The literature
reports the rate not obtaining reproduction in the cul-
ture after amniocentesis between 15 and 20 weeks as
0.6–1%.[22] However, these rates are reported higher in
the studies performed in Turkey.[19,23]

In our study, we found procedure-related fetal loss
rate as 0.6%. The pregnancy of a patient who under-
gone cordocentesis with the diagnosis of non-immune
hydrops fetalis was lost at 21 weeks of gestation, and
another pregnancy which undergone CVS due to
increased nuchal translucency at 11 weeks was terminat-
ed at 13 weeks of gestation. The karyotype analysis of
this fetus was 46,XY,inv(Y)(p11;q11). Also, we found
that another fetus, which was found to have omphalo-
cele with chromosome structure as 46XY,inv(9), was in
utero ex at 33 weeks of gestation. However, this preg-
nancy was not deemed as procedure-related loss. In a
study where pregnancy loss rates were compared in
patients who undergone amniocentesis but no invasive
procedure, it was reported that pregnancy loss risk
increased 1% (95% CI, 0.3–1.5%) by amniocentesis.[7]

Although differences were found among studies in a
meta-analysis systematically evaluating complications
associated with amniocentesis and CVS procedures,
pregnancy loss rate before 24 weeks of gestation was
reported as 0.9% after amniocentesis and as 1.3% after
CVS.[24] Second trimester amniocentesis is considered as
a safer method than early amniocentesis and transcervi-
cal CVS; however, transabdominal CVS for prenatal
diagnosis purpose before 15 weeks of gestation is recom-
mended as the first option.[25] In our study, we observed
amniotic fluid leakage in 1 patient after amniocentesis at
16 weeks of gestation. The pregnancy of the patient
whose fluid leakage stopped within 48 hours by strict
bed rest resulted with healthy live birth at term.
Amniotic fluid leakage is seen in 1–2% of the patients
after amniocentesis and stops usually by itself; however,
infection, oligohydramnios and fetal loss rate increase in
case of persistent fluid leakage.[26]
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Conclusion
Amniocentesis is the most easy-to-use invasive prenatal
diagnosis method with the lowest complication rate, and
also the procedure used most frequently in our study for
prenatal diagnostic purposes. However, when first
trimester combined test is preferred most frequently in
screenings, the rate of CVS procedure with similar com-
plication rates will increase and this method will offer
earlier diagnosis opportunity. Also, together with the
nuchal translucency measured according to the stan-
dards, wide use of first trimester combined tests which
has lower false positivity rates will decrease unnecessary
invasive procedure rates. Today, the indication of
“advanced maternal age” which comes first in prenatal
invasive procedures has been superseded by the indica-
tion of “increased risk at prenatal screening tests.”
Besides, together with the active use of ultrasonography
devices with higher resolution beginning from the early
weeks of gestation, viewable minor and/or major anom-
alies also become indications for invasive procedures
more frequently. Despite all these practices, the rates of
invasive procedures for fetal karyotyping purposes will
decrease significantly as the tests evaluating extracellular
free fetal DNA in maternal blood are used widely.

Conflicts of Interest: No conflicts declared.
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