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İDİD

Özet: Risk grubundaki gebelerin amniyosentez
karar› almas›ndaki faktörler ve genetik 
dan›flman›n etkisi
Amaç: Do¤um öncesi tan›da günümüzde en s›k amaçlanan hedef
Down sendromlu gebelikleri tespit etmektir. Tan›da alt›n standart
yöntem olan karyotiplemenin yerini henüz non-invaziv bir yön-
tem dolduramad›¤›ndan, CVS, amniyosentez gibi bir yöntem için
risk alt›ndaki gebelerin seçimi gereklidir. Bu amaçla giriflimsel ol-
mayan yöntemlerle tarama testleri yap›lmakta, riskli gebelere ge-
netik dan›flma verilerek invaziv giriflim karar› aileye b›rak›lmakta-
d›r. 
Yöntem: Perinataloji ve T›bbi Genetik klinik hizmetine sahip bir
referans merkezde genetik dan›flma verilen, kromozom analizi
aday›; ancak sadece ileri anne yafl› ya da biyokimyasal taramada art-
m›fl riski olan, 1000 adet ikinci üç ay gebesi çal›flmaya dahil edildi.
Onay veren gebelerin genetik dan›flma ald›klar› s›rada not al›nan
efllik eden birey iste¤i, invaziv giriflim karar›, bu karar› almas›nda
etkili olan faktörler s›raland›. 
Bulgular: Gebelerin genetik dan›flma almaya geldiklerinde bir
stres ortam›na giriyor hissine sahip olmalar› nedeniyle, efllik eden
biriyle genetik dan›flma almay› tercih ettikleri görüldü. Gebelerin
yar›s›ndan fazlas› (%52.1) genetik dan›flma ald›ktan sonra karar›-
n› paylaflt›. Gebelerin neredeyse üçte ikisi (%63) amniyosentez
yapt›rma karar› ald›¤›n› bildirdi. Bu karar› etkileyen faktörlerin
da¤›l›m› da genel olarak gebeli¤in aile aç›s›ndan k›ymeti ve inva-
ziv giriflimin olas› riskleri fleklinde s›ralanabilir.  
Sonuç: Genetik dan›flma t›bbi geneti¤in en önemli hasta hekim
iliflkisi araçlar›ndan biridir. Özellikle gebelerde invaziv giriflim ka-
rar› almada ve invaziv test sonuçlar›yla birlikte gebeli¤in ilerleme-
si konusunda karar vermede, bilgilendirici özelli¤i sayesinde çok
etkili olmaktad›r. Bu çal›flmada ülkemizin co¤rafi özelliklere göre
demografik da¤›l›m›n› bilmenin, ‹stanbul gibi büyük flehirlerde ise
kozmopolit yap› nedeniyle, özellikle sosyokültürel aç›dan çeflitlilik
arz eden bir nüfusun hizmet ald›¤›n›n fark›nda olman›n, genetik
dan›flmadaki önemini vurgulamaya çal›flt›k.  
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Abstract

Objective: The most frequent goal for prenatal diagnosis is to
detect pregnancies with Down syndrome. Since karyotyping, which
is the golden standard for the diagnosis, has not been replaced with
a non-invasive method, pregnant women in the risk group should
choose the method such as CVS and amniocentesis. Therefore,
screening tests are performed by non-invasive method, and preg-
nant women under risk are provided genetic consultation and the
family is expected to make a decision for invasive procedure.
Methods: One thousand pregnant women who were at second
trimester, provided genetic consultation in a reference center offer-
ing Perinatology and Medical Genetics clinical services, who were
candidate for chromosomal analysis, but only had increased risk in
biochemical screening or due to advanced maternal age were
included in the study. The requests of partners, who were accompa-
nying during genetic consultation, of the pregnant women who
approved the procedure, invasive procedure decision and the factors
affecting this decision were listed.
Results: We observed that the pregnant women came for genetic
consultation with an accompanying individual as the pregnant
women felt that they were in a stressful environment when they came
for genetic consultation. More than half of the pregnant women
(52.1%) shared their decision right after genetic consultation.
Almost two third of the pregnant women (63%) stated that they
decided to undergo amniocentesis. The factors affecting this deci-
sion are the worthiness of pregnancy in terms of the family and
potential risks of invasive procedure in general.  
Conclusion: Genetic consultation is one of the most important
tools of patient-doctor relationship. It is very effective thanks to its
informative nature especially for making a decision for invasive pro-
cedure in pregnant women and deciding for the progression of preg-
nancy upon invasive test results. In this study, we aimed to empha-
size the significance on genetic consultation of knowing demograph-
ic distribution according to geographical characteristics of our coun-
try, and being aware that a population, which is diverse in terms of
sociocultural aspects in particular due to the cosmopolite nature of
metropolitan cities such as Istanbul, gets service.  
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Introduction
Non-invasive methods in prenatal diagnosis have the
characteristics of a prediction test before deciding inva-
sive methods.[1] These methods are:[2]

• First trimester combined test for Down syndrome
• Second trimester biochemical test for Down syn-

drome
• Maternal age-related screening only
• Perinatal ultrasonography screening
• Cell-free fetal DNA (cffDNA) screening in maternal

blood 
With the combination of all these methods with an

effective genetic consultation, the families can make
invasive procedure decision.[3]

The methods above are mainly the screening pro-
cedures for the detection of Down syndrome and other
chromosomal aneuploidies, and it is aimed to deter-
mine chromosome structure of infant by using an inva-
sive method, amniocentesis in particular, and to rule
out a potential aneuploidy. Among them, cffDNA
screening seems to be the most sensitive and specific
method; however, its cost-benefit ratio is arguable. On
the other hand, even this method has restrictions.[4]

The importance of genetic consultation is not only
informing pregnant women about the options in a detailed
and accurate way but also explaining the test results
together with the restrictions accurately.[5,6] The aim of the
study is to compare and interpret the approaches and soci-
ocultural characteristics of pregnant women that we pro-
vide genetic consultation in cases who call into doubt of
the presence of aneuploidy fetus such as Down syndrome
primarily but have biochemically increased risk of Down
syndrome in first and second trimester screenings or due
to advanced maternal age only. We conducted the study
retrospectively by collecting the data of pregnant women
who were provided genetic consultation in 2009.

Methods
A total of 1000 pregnant women who received genetic
consultation in 2009 included in the study. All of these
pregnant women were on the second trimester and
candidate for amniocentesis. The distribution of these
pregnant women according to referral reason is given
in Fig. 1. The most common reasons were:
• Those found to have increased risk for Down syn-

drome in first and second trimester biochemical tests,

• Those not found to have any pathological ultra-
sound finding: Except those with nuchal translu-
cency (NT) near the limits or soft marker[7]

• Advanced age
In brief, not the cases who were considered to have

chromosomal disorders most likely but the pregnant
women who were referred due to low and medium
level risk and were about the make a decision were
included in the study. Amniocentesis decision of these
pregnant women depended on the decision of the fam-
ily more than the pregnant women who would be rec-
ommended to have most likely an invasive procedure
such as ultrasound findings of major anomaly and/or
the pregnant women who would more likely have ter-
mination, and the genetic consultant was more influen-
tial. Therefore, although more than 3000 pregnant
women were provided genetic consultation, most of
them were not included in this study. Some of them
were the pregnant women whose data could not be
obtained during the consultations. The cases with
pathological ultrasound finding, those referred for
molecular genetic analysis, those who were at a gesta-
tional period later than (the cases who were recom-
mended cordocentesis) or earlier than (the cases who
were recommended CVS) second trimester, and the
pregnant women who had consanguineous marriage

Fig. 1. The referral reasons of 1000 pregnant women.
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but were also informed for different aspects were
excluded from this study.

All pregnant women were provided genetic consul-
tation routinely, and they were delivered signed forms
documenting that all available options were offered.

The ethics committee approval (no. 2017-13/53) of
this retrospective study was obtained from the Medical
Research Ethics Committee of Ac›badem University.

For deciding / not deciding for amniocentesis, the
first decisions of the pregnant women which they
shared with us verbally were taken into consideration.

Results
Most of the pregnant women participated in the consul-
tation either alone (519/1000) or with their husbands
(191/1000) (Fig. 2). The pregnant women who came
alone were said that they could participate in the consul-
tation with their husbands; 71 pregnant women later re-
admitted with their husbands, 71 pregnant women re-
admitted alone and 14 pregnant women re-admitted
with someone else and received genetic consultation. Of
the pregnant women who were not alone or with their
husbands, 166 came with a relative, 83 came with a rela-
tive of their husbands, and 41 came with an individual
who was not a relative (Fig. 3). For the consultations,
more than 2 people were not accepted due to physical
conditions.

When the pregnant women who wanted to come
with someone else other than their husbands were asked
for the reason, they stated that:
• They were very stressed or excited,
• The person was someone they already share their

secrets,
• They had to bring a family elder,
• They had difficulties to speak Turkish or express

themselves.
After the consultation, most of the pregnant women

made an instant decision and shared it with us (521/1000).
While 191 of them said that they did not want to have
amniocentesis (191/521), 330 of them said that they want-
ed to have amniocentesis (330/521) (Fig. 4).

When the clinical histories of the pregnant women
(n=191) who did not want amniocentesis were reviewed,
it was seen that almost half of them had a shared condi-
tion. Some of them were first pregnancy, and there were
also the cases who got pregnant by using assisted repro-

ductive technology and had the history of previous loss
of pregnancy, and had miscarriage risk in this pregnancy
(Fig. 5). Some of these pregnant women shared their
opinions about why they did not want to undergo
amniocentesis (Fig. 6). The most common reason was
the fear of losing pregnancy due to amniocentesis
including almost all of the pregnant women who had the
history of a clinical condition (Fig. 5). Some pregnant
women stated that they were motivated by the desire of
delivering their babies under any circumstances accord-
ing to their religious, cultural or personal beliefs. Some
other pregnant women stated that they did not wonder
the test results, and they preferred not to learn if their
babies have any chromosomal anomaly or they did not
have great expectations from the test results and they
knew / now knew that chromosomal anomaly test could
not eliminate congenital anomaly, mental retardation
etc. alone. Some of them expressed that they understood
that they were in the low risk group such as borderline
age risk and therefore they were not afraid of pathologi-
cal results.

Fig. 2. Seventy-one percent of the pregnant women applied for ge-
netic consultation either alone or with their husbands.  
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The characteristics of the pregnant women who
wanted to undergo amniocentesis were:
• Not desiring to deliver a disabled baby: Most of the

pregnant women in this group had at least one
healthy child. Some of them stated that the pregnan-
cy was unwanted or unplanned pregnancy.

• Deciding its necessity: After genetic consultation,
some of these pregnant women expressed that the
consultation with us was the only factor for making a
decision. A significant part of these pregnant women
had soft marker in the ultrasound[7] in addition to age
or biochemical test risk.

Discussion
Referring to screening tests in pregnancy follow-up
and invasive method in cases suspected to have chro-
mosomal anomaly is a routine approach. In all these
conditions, genetic consultation is an important service
and it should be provided to family in all stages.
Genetic consultation which is tried to be improved

technically all the time and be used more effectively[8] is
offered by the doctors who are medical genetic special-
ists in Turkey.

Fig. 3. Application with accompanying individuals.  

Fig. 4. Pregnant women who made instant decision about under-
going amniocentesis after genetic consultation (n=521).
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Educational level and social and cultural characteris-
tics being spread to a wide spectrum in our country
changes the feelings of families towards genetic consul-
tation and the genetic consultant. There are also high
numbers of pregnant women making a decision for inva-
sive test with the influences such as religious beliefs and
the views of family elders as well as the families who
consider risk-benefit ratio according to the scientific
data in our country. Another issue that should be taken
into consideration in the conditions of our country is the
geographical region. Both city and region differences
and the distinction between city center and suburb in
the same city affect such characteristics of patient popu-
lation. These variables seem to be available in Asian
populations, even in the members of families which
immigrated to other countries.[9] A physician offering
genetic consultation should take all these characteristics
in consideration. It is clear that this procedure, which is
a kind of psychotherapy session, should be carried out in
an unbiased and non-directive manner.

Since it is a multidisciplinary branch and it is
understood today that almost all disease groups have a
genetic background, patient groups from almost all
medical discipline receive genetic consultation.

First trimester combined test has still been the pre-
ferred screening protocol in Turkey. In the last decade,
it has been used more commonly for the screening of
non-cell fetal DNA (cffDNA) in the maternal plasma,

Down syndrome and other aneuploidies. Currently,
cffDNA screening is far from being the first choice due
to its high cost under today's conditions of Turkey.
However, screening test opportunities being broad can
be the greatest support for decision-making process of
families. Since the rates of false negative results in
terms of Down syndrome in particular are low, it has a
potential to decrease the necessity of invasive proce-
dure considerably.[10,11]

Sentimental values, beliefs, cultural characteristics
and customs are also significant for the invasive proce-
dure decision of families. This is a matter affecting all
clinicians in modern medicine practices in the world.[12]

Furthermore, it is known that the patients tend
towards spirituality not only during prenatal period but
during terminal period in particular and it increases its
importance in the relationship between patient and
physician.[13]

In Turkey, Simflek-Kiper et al. published an exten-
sive study, which was planned as a questionnaire, about
prenatal decision-making process. The study essential-
ly aimed to discuss termination decision of pregnant
women who had prenatal diagnosis. In the conclusion
of the study which also provided statistical analysis as it
is a systematized study, it was shown that the condi-
tions such as referred geographical region and having a
healthy child did not have a significant effect on deci-
sion-making process.[14]

Fig. 5. Clinical characteristics of the pregnant women who did not
want to undergo amniocentesis.

Fig. 6. Rejection reasons (they were classified equally to make it
easy to understand; they do not represent actual numbers).  
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During up to the mid-periods of the first decade of
21st century where the efficiency of screening tests was
lower, most of the pregnant women believed that inva-
sive procedures for prenatal diagnosis was "a part of the
routine", so they questioned the procedure less and
accepted it more easily.[15–17]

In order for a genetic consultant to give healthy
information, its standardization can be established.
Introduction and meeting, informing about screening
test, informing about diagnostic tests, and finally
informing about the disease which is tested are gener-
ally accepted approaches for the procedure.[18]

The choices of 1000 pregnant women included in this
study are important. Since it was tried to highlight the
importance and impact of genetic consultation on deci-
sion-making process, the pregnant women without high
risk increase were preferred first. Pregnant women with
only advanced maternal age or whose nuchal translucen-
cy measurement is not above the upper limit, those with
increased risk in their first or second trimester screening,
or those without any finding in the perinatal ultrasonog-
raphy creating suspicion for a prominent aneuploidy
seem ideal for this choice. These pregnant women are
the candidates to be a mother requiring less invasive pro-
cedure thanks to the cell-free fetal DNA screening in the
maternal blood which have become prevalent today.
Since this opportunity was not available during the peri-
od where the service was included in the study, the preg-
nant women were being referred to the perinatology out-
patient clinic by the center conducting the routine preg-
nancy follow-up. When it was understood that there was
no other finding besides soft marker[7] particularly in the
perinatal ultrasonography, the patients were being
referred to the Medical Genetics Clinic for genetic con-
sultation in order to explain that invasive procedure is
just an option rather than recommending it directly. As a
result, 1000 pregnant women were included in this study
although genetic consultation was recommended for
more than 3000 pregnant women during the year.
Failing to provide sufficient information was one of the
reasons for excluding more than 2000 pregnant women
from the study. It could be possible to guide those with
pathological ultrasound finding in terms of the necessity
of invasive procedure; as a matter of fact, some of these
pregnant women directly subjected to invasive procedure
without recommending them genetic consultation. The
pregnant women referred for molecular genetic analysis
were the cases to be checked for a mutation, which was

already detected in the family, and for which the proce-
dure was already decided. We tried to establish a similar
group in terms of gestational period; it was important for
them to have equal evaluation opportunities in the peri-
natal ultrasonography. The pregnant women, who were
at a later period than second trimester, probably had
ultrasound finding detected later and/or referred later;
most of them underwent cordocentesis procedure. They
were the pregnant women who were at an earlier gesta-
tional period, namely in the first trimester, and have find-
ings usually including nuchal translucency, and were
already planned for a molecular analysis due to the fami-
ly history. Pregnant women who had consanguineous
marriage but were also informed on different matters
were excluded from this study.

After the consultation, more than 50% of the preg-
nant women (521/1000) made a decision and shared it
with us. This shows that genetic consultant is successful
to help about half of these pregnant women, who
received this service, for making their decisions. In a
matter that they probably did not have any information,
and in such a condition which most likely causes anxiety
where their unborn child "may be disabled", it is shown
that genetic consultation is an effective method in terms
of informing patients and making them to make their
own decision. Genetic consultation can be repeated. It is
seen that 71 of the pregnant women who came alone re-
admitted together with their husbands for genetic con-
sultation. This can be related with the desire of making
a shared decision. We also know that 71 pregnant
women came alone and 14 pregnant women re-admitted
together with another individual for genetic consulta-
tion. Reassuring the families sufficiently that they can re-
admit to get information during decision-making
process can be one of the most important goals of genet-
ic consultation method.

We see that about 20% of the pregnant women
who were evaluated in our center in this regard were
referred due to advanced maternal age. This can be
related with the distribution of socioeconomic level in
the admissions made in related center. We conducted
our study in the state training and research hospital
which is a reference center. Most of the cases admitted
to private centers may have higher education, a good
career, married at an older age and/or decided to have
child at an older age. In this case, the results of the
study may change with center data where pregnancies
at advanced ages are predominant rather than bio-
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chemical risks. Also, in admissions with accompanying
individuals, some of the pregnant women expressed
that it is compulsory to come with a family elder, and
this statement is remarkable in terms of the sociocultu-
ral structure of our society. It is possible that these
pregnant women are influenced by someone else when
deciding for or declining amniocentesis procedure.
The reason of having genetic consultation for some
pregnant women with an accompanying individual is
the communication difficulty in terms of language.
Also, admitting reference center by the cases that come
from different regions due to demographic characteris-
tics is important in this respect. It should be kept in
mind that the communication is carried out not with
the accompanying individual but pregnant woman dur-
ing genetic consultation. Non-verbal communication
and eye contact should be maintained in order to pro-
vide a beneficial genetic consultation environment.
Today, with the prevalent use of mass media, commu-
nication problem in Turkish has become a rare case
among the admissions of young pregnant women; this
issue is seen due to health tourism. Trying to provide a
medical service such as genetic consultation, which is
primarily based on communication, to a foreign indi-
vidual through a translator may cause different issues.
It is necessary to document genetic consultation notes
and keep a written copy in medical records.

Our study has some limitations. Since proper records
cannot be obtained in order to have statistical distribu-
tion of these opinions, we classified only qualitative data.
It is important to understand that cffDNA test was not a
routine practice in Turkey during the years when the
study was conducted and the data were collected;
because it is the screening test with highest sensitivity
and specificity levels today. The availability of this test
will possibly affect the quality and the results of genetic
consultation. With the advancement of the technique,
enrichment of the literature and publication of updated
good practice guidelines, prenatal screening criteria such
as the definition of soft marker have been changing over
time. For example, soft marker identification and screen-
ing criteria are updated every 5 years in Australia.[19] In
our study, we questioned the decisions of pregnant
women made after the clinic service but we did not fol-
low up them, and therefore we could not calculate cer-
tain rates of those who actually underwent an invasive
procedure; however, the documentation of the decision
made by families after genetic consultation is important.

Re-designing the study and repeating it by up-to-
date screening methods and determining the rate of
those who actually underwent invasive procedure, and
adding genetic consultation details after the test and the
attitude of families about maintaining or terminating
pregnancy would create beneficial data for our country.
Genetic consultation in prenatal diagnosis has gradually
become significant as new technologies have been imple-
mented and genetic analyses have become more inclu-
sive. There are similar reports about this topic, even a
small number of them;[20] however, up-to-date reviews,[21]

and even good clinical practice guidelines are needed. 

Conclusion
In general, there are three important factors affecting
genetic test decision of pregnant women who receive
genetic consultation before the test. These are the infor-
mation obtained from genetic consultation, risk-benefit
ratio, opinion about termination, and cultural factors.
Therefore, it is very important for medical genetic
expert to provide unbiased and non-directive genetic
consultation and establish communication in order to
enable the family to make their own decisions.   

Conflicts of Interest: No conflicts declared.
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