
Abstract

Objective: Invasive prenatal tests have still been important and indispensable. We aimed to share the indications, results and com-
plications of our amniocentesis and chorion villus sampling cases from Gaziantep Gynecology and Maternity Hospital.

Methods: Data from 253 amniocentesis and 15 chorion villus sampling procedures between 2010-1011 have been analyzed retro-
spectively.

Results: Genetic abnormality was detected in 6.8% of amniocentesis (n=17) and 26.6% of chorion villus sampling cases (n=4). 3.2%
of the chromosomal abnormalities were numerical (n=8) and the most common of it was trizomy 21 (2.8%, n=7). Total fetal loss was
0.7% (n=2).

Conclusion: The similarity of genetic abnormality and complication rates with the literature is encouraging for the educated and
experienced staff to perform invasive procedures in the hospitals except university and education hospitals.  
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Gaziantep ‹li Do¤um Hastanesi’nde karyotip analizi amac› ile amniyosentez ve koryon villus

örneklemesi yap›lan 268 olgunun retrospektif analizi 

Amaç: ‹nvazif prenatal testler, günümüzde önemini ve vazgeçilmezli¤ini korumaya devam etmektedir. Gaziantep ili Kad›n Hastal›klar›
ve Do¤um Hastanesi’nde gerçeklefltirdi¤imiz amniyosentez ve koryon villus örneklemesi ifllemlerinin endikasyon da¤›l›mlar›n›,
sonuçlar›n› ve komplikasyonlar›n› de¤erlendirmeyi amaçlad›k.  

Yöntem: 2010-2011 y›llar› aras›nda klini¤imizde karyotip analizi amac›yla genetik amniyosentez uygulanan 253 hasta ile koryon vil-
lus örneklemesi uygulanan 15 hastan›n verileri, giriflim endikasyonlar›n›n da¤›l›m›, genetik sonuçlar ve ifllem esnas›nda karfl›lafl›lan
komplikasyonlar aç›s›ndan retrospektif olarak analiz edilmifltir.  

Bulgular: Serimizdeki amniyosentez yap›lan olgular›n %6.8’inde (n=17), koryon villus örneklemesi yap›lan 15 olgunun ise
%26.6’s›nda (n=4) genetik anomali saptanm›flt›r. Amniyosentezde saptanan kromozom anomalilerinin %3.2’si say›sal anomaliler
(n=8), bunlardan da en s›k görüleni trizomi 21 idi (%2.8, n=7). Serimizde toplam fetal kay›p oran›, %0.7 (n=2) olarak belirlenmifltir 

Sonuç: Genetik anomali ve ifllem komplikasyonlar› oranlar›n›n literatürde bildirilen oranlarla benzerlik göstermesi, periferde yer alan
üniversite ile e¤itim ve araflt›rma hastanesi d›fl›ndaki merkezlerde e¤itimli ve deneyimli personel taraf›ndan bu uygulamalar›n
yap›lmas›n›n yayg›nlaflmas› aç›s›ndan cesaret vericidir. . 

Anahtar Sözcükler: Amniyosentez, koryon villus örneklemesi, karyotip, genetik analiz.
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Introduction 

Invasive prenatal tests are still important and indis-
pensable despite advances in ultrasonography
technology and intensive efforts to obtain fetal
DNA from maternal blood. Fetal loss and rarely
maternal complications may occur during these
procedures.[1] Although there isn’t a non-invasive
procedure of fetal karyotype determination in rou-
tine use, research is focused on this topic nowa-
days. This study evaluates indication procedures,
results and complications of amniocentesis and
chorionic villus sampling procedures applied in
Gaziantep Gynecology and Maternity Hospital from
2010, when these procedures have started, to now.  

Methods
Data, indications for intervention and complica-
tions during procedure of 253 patients who under-
gone genetic amniocentesis for karyotype analysis
and 15 patients who undergone chorionic villus
sampling at Gaziantep Gynecology and Maternity
Hospital between 2010-2011 were analyzed.
Information was given to all patients and their
partners about technique of application, rate of
fetal loss and other risks and complications of pro-
cedure and then informed consent was taken. All
the patients were evaluated for rhesus group
before the procedure and 300 mcg anti D
immunoglobulin was given in case of Rh incom-
patibility.

Mindray DP-9900 PLUS (Mindray Medical
International Limited, China) ultrasound device
was used for the procedure. Fetal biometry mea-
sures, fetal cardiac activity, and placenta localiza-
tion were determined and recorded before the
procedure. 

A spinal needle of 22-Gauge was used for
amniocentesis and a 20-Gauge spinal needle for
chorionic villus sampling. To sterilize operation
area skin irrigation with 10% povidone-iodine
solution was performed twice, ultrasound probe
was covered with sterile surgical glove, and all
staff wore sterile gloves during the procedure. No
sedation or anesthesia was used during the inter-
vention. All the patients were checked up with
ultrasound just after and one week after the pro-
cedure. 

For amniocentesis 1 cc amnion fluid sample
was taken for each pregnancy week between 16th-
20th weeks. Amniocentesis procedure was
attempted twice for patients at whom we failed to
obtain enough material at first attempt and in the
end we successfully got samples from all patients.
During the procedure we paid attention not to
involve a fetal part or cord in fluid pouch and ver-
tical transplacental passage is used when needed
to do so. Amnion fluid was aspirated with a 20 mL
injector applying negative pressure. Chorionic vil-
lus sampling was performed between 11th-14th
weeks. Approximately 10 mg fetal tissue was
obtained with a 20 mL injector and passed into the
transfer medium. Transcervical route was never
used for chorionic villus sampling. All attempts to
get chorionic villus samples were successful at first
trial and adequate fetal tissues were obtained from
all patients. Cytogenetic material obtained from
amniotic fluid were examined in Gaziantep
University Medical Biology and Genetic
Department using long term cell culture method,
GTL and CBG banding and CVS material were
examined using GTL banding method (band level
400/450). Statistical analyses of the results were
made using SPSS 16.0 package program (SPSS Inc.,
Chicago).

Results
In our clinics amniocentesis for genetic evaluation
was applied to 253 patients and chorionic villus
sampling was applied to 15 patients between 2010
and 2011. Mean week (±SD) of pregnant women
when amniocentesis applied was 17.6±1.5, their
mean age was 33.29±6.57, and 3.2% of them were
smoking cigarettes. Mean week of pregnant
women when chorionic villus sampling performed
was 12.64±0.8, their mean age was 32.3±6.8, and
none of them were smoking. 

The most common indications were high risk in
triple test (n=212, 83.8%), and advanced maternal
age (distribution of indications for amniocentesis
aiming genetic assessment and chorionic villus
sampling are shown in Table 1). Threshold value
for high risk in triple test was accepted as 1/270.
History of a childbirth with anomaly represented
mothers of children with Down syndrome (n=7,
2.8%), and abnormal finding in ultrasound repre-



Da¤lar HK et al. Retrospective Analysis of 268 Cases of Amniocentesis and Chorion Villus Sampling132

sented a fetus with omphalocele we detected dur-
ing ultrasonography. The most common indication
for chorionic villus sampling was high risk in com-
bined test (n=12, 80%). Threshold value for com-
bined test was again 1/270. This was due to inabil-
ity of our ultrasound devices to perform Doppler
of ductus venosus and to evaluate tricuspid regur-
gitation. We detected cystic hygroma in a patient
who undergone chorionic villus sampling due to
abnormal findings in ultrasound. 

Amniocentesis was performed successfully to
all patients, 243 (96.3%) being at first attempt and
10 at second attempt. None of the patients
required more than two attempts. Genetic results
couldn’t be obtained in a patient (0.3%) due to cul-
ture failure. 

Two of the 253 amniocentesis cases were twin
pregnancies. One of them was referred to our cen-
ter due to advanced maternal age and the other
due to abnormal finding in ultrasound (bilateral
choroidal cyst). Amniocentesis results of both
cases were normal and they were excluded from
analyses. After exclusion of twin pregnancies,
genetic anomaly was detected in 6.8% (n=17) of all
cases and 26.6% (n=4) of cases who undergone
chorionic villus sampling (rates of chromosomal

anomalies according to indications for amniocen-
tesis are shown in Table 2 and rates of chromoso-
mal anomalies according to indications for chori-
onic villus sampling are shown in Table 3). Forty
seven percent (n=8) of chromosomal anomalies
detected in amniocentesis were numerical and the
most common was trisomy 21 (87.5%, n=7). All of
the chromosomal anomalies in our cases are
shown in Table 4. 

In 2 of 253 amniocentesis procedures dark col-
ored amniotic fluids consistent with old hemor-
rhages were aspirated and one of these cases
ended up with fetal loss. Another fetal loss was
occurred due to rupture of membranes. Total rate
of fetal loss was 0.7% (n=2). Transient decrease in
amniotic fluid was detected in a patient that
returned to normal levels during follow up. This
pregnancy reached term without chorioamnionitis.
There were no fetal injuries or maternal complica-
tions.

Discussion
Amniocentesis, applied till 1800’s, is the most fre-
quent prenatal invasive test.[2] Routine use of genet-
ic amniocentesis was after publication of article
Role of amniocentesis in intrauterine detection of

Indication Amniocentesis (n=253) Chorionic villus sampling (n=15)
Patient Number % Patient Number %

High risk in triple test 212 83.8 - -

High risk in combined test - - 12 80

Advanced maternal age 28 11.1 2 13.3

History of a childbirth with anomaly 7 2.8 - -

Abnormal findings in ultrasound 1 0.4 1 6.7

Other 5 2.0 - -

Total 253 100.0 15 100.0

Table 1. Distribution of indications for amniocentesis aiming genetic analysis and chorionic villus
sampling.

Indication N (%) Normal Trisomy 21 Trisomy 18  Structural 
anomaly

High risk in triple test 212 (83.8%) 199 (93.9%) 5 (2.4%) 1 (0.5%) 7 (3.3%)

Advanced maternal age 27 (10.7%) 25 (92.6%) - - 2 (7.4%)

History of a childbirth with anomaly 7 (2.8%) 5 (71.4%) 2 (28.6%) - -

Other 5 (2.0%) 5 (100%) - - -

Table 2. Rates of chromosomal anomalies according to the indications for amniocentesis.
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genetic disorders’ by Naddler et al. in 1970.[3] At the
beginning amniocentesis was performed transab-
dominally in a blinded fashion but after 1980’s it
has been performed with ultrasonography guid-
ance.[4] Chorionic villus sampling was first per-
formed in Scandinavia by Mohr, transcervically in
a blinded fashion.[5] The first study of ultrasonogra-
phy guided chorionic villus sampling was pub-
lished by Kazy et al. in 1980.[6] In 1990’s compar-
isons were made between amniocentesis and
chorionic villus sampling and no significant differ-
ence could be found.[7] After study of Nicolaides et
al with routine use of nuchal translucency com-
bined with beta-hCG and PAPP-A at 11th week -
13th week 6th day, chorionic villus sampling per-
formed during this time has begun the most early
prenatal invasive test.[8]

Besides widespread use of prenatal invasive
tests, research about diagnostic noninvasive tests
has continued due to difficulties in learning inva-
sive methods, their risks and complications.
Presence of fetal cells in maternal circulation was
first detected by German pathophysiologist Gerg
Schmorl when he discovered multinucleated giant
cells in postmortem lungs of eclamptic pregnan-
cies in 1893.[9] With advances in cellular and mole-
cular genetics, cell-free fetal DNA was discovered
in 1997[10] and fetal RNA circulating in maternal
plasma was detected in 2010.[11] In early 2000’s fetal
Rh and gender determination were performed
from fetal erythrocytes obtained from maternal
blood.[12,13] In 2011, a multicenter study of 753 high
risk pregnancies in England, the Netherlands and
Hong Kong in which Nicolaides was also involved,
multiple maternal DNA sequencing gave 98% suc-
cessful results and 76 trisomy 21 fetuses were
detected.[14] In the view of such information it is not
difficult to predict that non-invasive tests will
sophisticate very quickly and they will be com-

monly used with decrease in their costs. In our
country although amniocentesis, as an invasive
prenatal diagnostic test, is widely used chorionic
villus sampling can be performed only in certain
centers. This is because results and complications
of amniocentesis are understood better and it is
easier to learn compared with other invasive tests.
Same as Sener et al.,[15] Api et al.,[16] and Yüce et
al.,[17] case series, first two indications for genetic
amniocentesis were increased risk in triple test and
advanced maternal age. Triple test is no more
accepted as the most effective screening test for
screening antenatal Down syndrome. But it is still
commonly used in many countries including
developed countries like England.[18] Our clinic is a
reference center for many cities in Southeast
Anatolia for pregnant women who have high
scores in triple test and/or who are above 35 years
of age. We acknowledge that combined test could-
n’t become adequately widespread in this region
including our city. This may be due to time con-
suming manner of NT measurement, and inade-
quacy of ultrasonography devices in some city or
district hospitals to perform NT measurement. We
believe that much more frequent use of amnio-
centesis than chorionic villus sampling is due to
these factors. All of the risk analyses of chorionic
villus samplings in combined test were performed
in our center. We perform routine screening to all
pregnant women without an age restriction as
published by ACOG in 2007.[19] But a big propor-
tion of referred patients from peripheral cities were
presented to our center directly with amniocente-
sis request and therefore advanced maternal age in
our series included pregnant women whose age at
delivery was over 35. 

In general, we detected genetic anomalies in
6.8% of amniocentesis cases and 26.6% of chori-
onic villus sampling cases. In literature chromoso-

Indication N (%) Normal Trizomi 21 Turner  Structural 
syndrome anomaly

High risk in combined test 12 (80.0%) 9 (75%) 2 (16.7%) — 1 (8.3%)

Advanced maternal age 2 (13.3%) 2 (100%) — — —

Abnormal ultrasonography finding 1 (6.7%) - - 1 (100%) —

Table 3. Rates of chromosomal anomalies according to the indications for chorionic villus sam-
pling.



Karyotype Maternal  Indication Performed interventional Prognosis
age procedure and week of 

performance

47, XX, +21 (Regular type 46 Tr 21 risk>1/50 Amniocentesis– 17th week Terminated

Down syndrome)

47, XX, +21 (Regular type 39 Advanced maternal age Amniocentesis – 17th week Terminated 

Down syndrome)

47, XX, +21 (Regular type 35 Tr 21 risk > 1/131 Amniocentesis – 18th week Patient didn’t accept  

Down syndrome) termination

46,--,1qh+ 37 Tr 21 risk >1/50 Amniocentesis – 17th week Genetic counseling

47, XX, +21 (Regular type 30 Tr 21 risk = 1/116 Amniocentesis – 20th week Patient didn’t accept

Down syndrome) termination

47, XX, +21 (Regular type 39 Tr 21 risk >1/50 Amniocentesis – 17th week Terminated

Down syndrome)

46,--,15cenh+ 47 Tr 21 risk = 1/39 Amniocentesis – 16th week Genetic counseling

47, XX, +18 38 Advanced maternal age Amniocentesis– 18th week Terminated 

Heterochromatin increase 41 Advanced maternal age Amniocentesis – 18th week Genetic counseling

46,--,1qh+

47, XX, +21 (Regular type 36 Tr 21 risk >1/50 Amniocentesis – 17th week Terminated

Down syndrome)

Translokasyon 46,--,t (6;8) 31 Tr 21 risk >1/50 Amniocentesis – 16th week Genetic counseling 

(p21.2; p11.2)

Translocation 27 Tr 21 risk = 1/281 Amniocentesis – 17th week Genetic counseling 

46,--t(5;16) (q23;p12)

Translocation 31 Tr 21 risk = 1/224 Amniocentesis – 17th week Genetic counseling

46,--,t(7;11) (q22;q14.1)

Pericentric inversion 26 Tr 21 risk = 1/242 Amniocentesis – 18th week Genetic counseling 

46,xx,inv(9) (p11q13)

47, XX, +21 (Regular type 20 Tr 21 risk = 1/8 Amniocentesis – 16th week Terminated

Down syndrome)

Heterochromatin increase 26 Tr 21 risk =1/71 Amniocentesis – 18th week Genetic counseling 

46,--,16qh+

Inversion of 36 Advanced maternal age Amniocentesis – 18th week Genetic counseling

chromosome 9

46,--,15cenh+ 41 Tr 21 risk>1/271 in Chorionic villus Genetic counseling

combined test biopsy – 13th week

47, XX, +21 (Regular type 20 Tr 21 risk >1/131 in  Chorionic villus  Terminated

Down syndrome) combined test biopsy– 12th week 

47, XX, +21 (Regular type 27 Tr 21 risk >1/50 in Chorionic villus  Terminated

Down syndrome) combined test biopsy – 13th week

45, X0 36 Abnormal Chorionic villus Terminated

ultrasonography finding biopsy – 13th week
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Table 4. Results of all detected chromosomal anomalies.



mal anomaly detection rate was 3.9% in Api et al.
and 6% in Ermifl et al. studies.[18,20] In our series
chromosomal anomaly rate in amniocentesis was
similar to these studies. In our series chromosomal
anomaly rate with CVS was high but our total case
number was 15 which prevents making a realistic
rate comparison. 

In literature rate of amniocentesis related fetal
loss was reported to be between 0.2-2.1%.[21-23] Api
et al. reported 1.9%, Y›ld›r›m et al.[22] and fiener et
al.[24] reported 0.78% fetal loss rates. In our series
we detected amniocentesis related fetal loss rate as
0.7% (n=2). This rate is in accordance with litera-
ture. Reason for fetal loss was amniotic fluid leak-
age in one of these patients. Amniotic fluid leak-
age is 4 times more frequent after amniocentesis.[21]

Although conservative follow up is enough for
management amniopatch technique with maternal
blood may be used in prolonged cases.[22] The
other fetal loss was the case we detected dark col-
ored blood in amniocentesis consistent with old
hemorrhage. Bloody fluid in amniotic fluid was
reported to increase spontaneous abortion number
5 times.[23]

Conclusion
Despite all the advances, time needed for non-
invasive tests to become available for routine use
and continuing use of invasive tests for high risk
pregnancies worldwide are proofs for continuing
importance of invasive tests. We tried to prove that
amniocentesis and chorionic villus sampling can
be performed in a peripheric (peripheral olacak)
center successfully by showing our results.
Similarity of genetic anomaly and procedural com-
plication rates with literature is encouraging to per-
form these procedures at peripheric (peripheral
olacak) centers other than university, and research
and education hospitals.
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