
287

STUDII CLINICE

Corresponding author: 
Gladys C. Al Jashi, MD
E-mail: aljashiisam@yahoo.com

The role of genetic counseling in the early 
detection of fetal malformations

Gladys C. AL JASHI1, Isam AL JASHI2,3, Andra BORDEIANU2

1“Sf. Pantelimon“ Emergency Clinical Hospital Bucharest, Romania 
2Faculty of Medicine, “Titu Maiorescu“ University, Bucharest, Romania 

3Regina Maria Private Health Network, Bucharest, Romania

Abstract
Introduction. Genetic counseling is a communication process developed by specialists in the field, a 

process that laid the foundation for human and psychological issues arising from the presence of genetic 
malformations or the risk of such a disease in the family. Genetic counseling is a complex and specialized 
medical act. Most of the time, genetic counseling is given by one or more specialized people, the main 
purpose being to help the individual or the family (1).

The objectives of the study are to highlight the importance of knowledge of prenatal risks and possible 
pathologies by future parents, especially if they have knowledge of the existence of hereditary diseases in the 
family. The main objective is to analyze the risk factors and to establish whether or not to stop the tasks.

Materials and methods. We carried out a retrospective descriptive observational study, we analyzed all 
observation sheets of the patients who had an amniocentesis, which were recorded by the Obstetrics and 
Gynecology Department of the Ilfov County Hospital in Bucharest, Romania for a period of four years, 
namely January 2012-December 2015.

Results. In the four analyzed years, a total of 6,097 pregnancies were recorded, of which 408 had an 
indication of an amniocentesis in order to establish a correct diagnosis. The dynamics of the number of tasks 
during the analyzed period show significant decreases compared to the first year, with – 14.65% in 2014 and 
11.15% in 2015.

Conclusions. According to the literature, screening tests have shown a margin of error in the diagnosis 
of fetal malformations, so the diagnosis of certainty results from amniocentesis. Most specialists consider 
that amniocentesis is an invasive method, so use of this diagnostic method should be reduced. Therefore, 
amniocentesis is recommended as an invasive prenatal diagnosis when the risk of a detectable abnormality 
by this method is considered greater than the procedural risk of amniocentesis. The final results of the 408 
cases, about the post-amniocentesis pregnancy to pregnancy endpoint, claim that genetic amniocentesis 
presents a minimal risk of abortion or maternal infections, and fetal lesions are very rare.
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INTRODUCTION

Prenatal pathology is represented by congeni-
tal illness, hereditary disease, and family illness. 
Congenital diseases or malformations are present 
at birth (they are not synonymous with heredity) 
and are the consequence of genetic or environ-
mental factors. Not all genetic diseases are con-

genital, especially with regard to the pathological 
phenotypic phenomenon at birth.

Hereditary disease is synonymous with trans-
mitted or inherited disease and is the conse-
quence of a transmitted genetic mutation. Some 
chromosomal abnormalities may also be inherited 
(translocation 15/21 leads to the occurrence of 
hereditary and familial cases of Down syndrome).
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Family illness is not synonymous with heredity 
or genetics because it can also be produced by fac-
tors of another nature, such as the action of envi-
ronmental factors, identical to several members of 
the same family, common hirsutism, hippocam-
pus.

Genetic counseling is a communication process 
developed by specialists in the field, a process that 
laid the foundation for human and psychological 
issues arising from the presence of genetic malfor-
mations or the risk of such a disease in the family. 
Genetic counseling is a complex and specialized 
medical act. Most of the time, genetic counseling 
is given by one or more specialized people, the 
main purpose being to help the individual or the 
family (1).

By giving the genetic counseling, the specialist 
physician first attempts to make future parents 
understand the nature of the condition they face 
or will face, and what is the probable evolution of 
it, but not least, the possibilities of care for the af-
fection (2). Another priority objective of the ge-
netic counseling is to explain the couple so that 
they understand the genetic factors that led to the 
affection, the mechanisms by which the disease is 
transmitted, and also the risk of the affection to 
other members of the family. One of the ultimate 
goals of this medical act is to correct as well as 
possible the progression of the affliction to the 
person affected, or to impose the necessary meas-
ures to limit as much as possible the risk of recur-
rence of the disease and to other members of the 
family (1).

Approximately half of these anomalies are de-
tected at birth, while the rest become apparent 
later in childhood or rarely in adulthood. In fami-
lies at risk, for a genetic anomaly, the probability 
of having an affected child may more than exceed 
the overall risk in the population, and therefore, in 
these families, procedures for prenatal diagnosis 
should be strictly applied (4).

The purposes of prenatal examinations are di-
agnostic, therapeutic, and genetic modification, 
and due to the fact that the affected individual ul-
timately pays tribute to genetic disability or em-
bryo-fetal harm for the rest of his life, their impor-
tance is distinctive.

Progressions in prenatal diagnosis have been 
based on developing and refining less invasive di-
agnostic methods such as ultrasound, serum 
screening of aneuploidy, and Doppler assessment 
of the average cerebral artery to exclude fetal ane-
mia. However, despite these safer techniques, am-
niocentesis remains an essential tool in prenatal 
assessment and diagnosis.

OBJECTIVES OF THE STUDY

Highlight the prevention and treatment of fetal 
malformations as early as possible in order to re-
duce their incidence so that each family can enjoy 
healthy children. Another objective is to empha-
size the importance of knowing prenatal risks and 
possible pathologies by future parents, and ana-
lyzing the family, physiological, and pathological 
history of patients, which may be relevant in es-
tablishing important conclusions.

MATERIALS AND METHODS

In order to accomplish this descriptive obser-
vational study, we analyzed all observation records 
with an amniocentesis (an invasive procedure to 
accurately diagnose the diagnosis of a genetic ab-
normality) found in the Department of Obstetrics 
and Gynecology at the Ilfov County Hospital, on a 
period of four years, namely January 2012 – De-
cember 2015.

The present study follows both the precision of 
prenatal screening indicating a high degree of risk 
as established by confirmation or invalidation of 
the diagnosis by an invasive method of diagnosing 
genetic abnormalities, namely amniocentesis, and 
the consequences of this procedure.

The patient’s name, age, last menstrual period, 
pregnancy age (first or last menstrual period or ul-
trasound), indication of amniocentesis, number of 
faces, possible fetal malformations diagnosed, Rh, 
and whether are known bearers of hepatitis B, C 
and HIV.

Patients were informed about the technique of 
performing this invasive diagnosis procedure, 
about its abortion risks, the possibility of obtain-
ing “negative” cell cultures, the time needed to 
obtain the results (1-3 weeks), and the diagnostic 
alternatives.

It has been mentioned that amniocentesis can 
cause a feeling of abdominal pressure, abdominal 
cramps, amniotic fluid loss or vaginal bleeding af-
ter surgery, and that they will feel a pain while in-
serting the needle at the puncture site or feeling a 
pressure during fluid extraction amniotic. They 
have been informed that the procedure, although 
painful, can be performed with or without local 
anesthesia and that in local anesthesia it has only 
superficial effect and does not absolve the patient 
completely of pain during the procedure.

On the occasion of the check-up done before 
leaving the hospital, one-third of the patients 
were asked about the perceived pain or not during 
the procedure, and if so, if it was less pain than an 
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intravenous puncture, less than it thought it would 
be or intense pain, stronger than an intravenous 
puncture and hard to bear.

All patients were advised to avoid excessive ex-
ercise and sexual intercourse on the day of amnio-
centesis and for the next 3-4 days, especially in 
patients with post-puncture abdominal colic and 
immediate presentation to a physician in case of 
complications such as fever , vaginal bleeding and 
amniotic fluid loss via vaginal route.

RESULTS

In the four analyzed years, a total of 6,097 
pregnancies were recorded, of which 408 had an 
indication of an amniocentesis in order to estab-
lish a correct diagnosis. The dynamics of the num-
ber of tasks during the analyzed period show sig-
nificant decreases compared to the first year, with 
– 14.65% in 2014 and 11.15% in 2015.

Of the total of 408 amniocentes in hospital,
114 were performed in 2012, 102 in 2013, 97 in 
2014 and 95 in 2015. Comparing the amniocente-
sis dynamics with 2012, they have an even more 
pronounced decline, as follows: in 2013 their level 
decreased by 10.53%, 14.91% in 2014, and 16.67% 
in 2015 due to the appearance of Harmony in ma-
ternal blood – a non-invasive prenatal screening 
test which allows for the risk assessment of triso-
mies 21, 18 and 13 as well as the screening of sex 
chromosome abnormalities in the fetus.. 

In the four years in which the 408 amniocente-
sis was recorded, 251 were performed in patients 
up to 35 years of age, representing 61.5% and 157 
being the number of patients over 35 years old 
with a percentage of 38.5%. It was found that al-
though the age over 35 years represents a risk fac-
tor for the development of genetic malformations, 
however, a higher percentage of all amniocentesis 
is the category of patients up to 35 years old, in 
Romania the amniocentesis protocol does not in-
clude compulsory amniocentesis after age 35 
years, unlike other states.

The number of amniocentesis in week 15 is 
14.22%, in W16 – 34.56%, in W17 – 26.72%, W18 
– 11.03%, W19 – 7.35%, W20 4.71% and in W21 –
1.96%.

Although the largest number of amniocentesis 
was recorded in 2012 (114), only one case was re-
corded in which the amniocentesis indicated the 
maternal age, which is 0.88%, in 2013 there is a 
slight growth, with a weight of 6.86%, in 2014 
4.12%, and in 2015 a decrease of 3.16%. For the 
whole period, 15 indications of maternal age 
greater than or equal to 35 years were registered, 

the share in the total number of patients being 
3.68%.

It is noted that in 2012, out of the 114 amnio-
centesis, two had this method as an indication due 
to a chromosomal pathological history from which 
a patient has a Down syndrome family member in 
the family and another previously had Down syn-
drome, these indications representing 1.75% of 
amniocentesis indications for that year, there is no 
case with a chromosomal pathological history in 
2013, another two patients with other indications 
were identified in 2014, one of the patients com-
ing from the Down syndrome family, and the latter 
showing a pregnancy with a Turner syndrome. 
These two other indications represent 2.61%, and 
in 2015 there is no case with a pathological chro-
mosomal history.

Of the total of 408 patients who received amni-
ocentesis, 149 were at the first pregnancy, ie 
36.52%, and 198 at the second pregnancy, ie 
48.53%, and 61 at the third or more much, ie 
14.95%.

The highest percentage is represented by pa-
tients with two previous abortions, namely 6.62%, 
followed by those with three or more abortions, ie 
5.88%, and finally the patients who had a single 
abortion, 4.66%.

A percentage of 23.28% comes from rural are-
as, and the remaining 76.72% from urban areas.

Despite the pregnancy, a fairly high percentage 
is smoking, namely 39.22%, yet the majority of 
60.78% is the group of non-smokers.

Half of the patients 47.79% developed rubella 
(German measles) in childhood, of which 77.95 
were vaccinated and 31.28% were not vaccinated. 
Varicella in childhood occurred in 75.98% of pa-
tients.

The Down syndrome percentage to total preg-
nancies (6,097) represents 1.6% one percent over 
European statistics, and Edwards syndrome 
0.656%. All patients whose children were diag-
nosed with Down syndrome or Edwards syndrome 
decided to discontinue the pregnancy.

Following the 408 amniocentesis, 4 abortions 
were recorded (two of them at 19 weeks gestation 
and three weeks after amniocentesis and two at 
18 weeks, also 3 weeks after the amniocentesis).

The number of live births represents 96.56% of 
which 94.41% were born on term and 5.59% pre-
maturely.

Maternal age in cases diagnosed with Down 
syndrome was 28, 31, 32, 38 and 40 years.

The 4 positive results for Edwards syndrome, 
along with 10 other positive Down syndrome find-
ings, were due to the triplet screening test, the 
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remaining 4 positive Down syndrome results were 
due to the positive Down syndrome score, and fol-
lowing the indication of maternal age 1 case re-
sulted in Down.

By analyzing hierarchically the occurrence of 
chromosomal malformations, one can find that 
the Down syndrome is the first a frequency of 10, 
then the occurrence being nuchal translucency.

DISCUSSIONS

Amniocentesis has become the prenatal diag-
nosis method most commonly used in pregnant 
women over 35 years of age or older and even 
younger women with a particular family or repro-
ductive history at risk of hereditary congenital ab-
normalities.

In the study group, 157 pregnant women 
(38.48%) requested prenatal diagnosis of Down 
syndrome aged 35 years or older and the associa-
tion of pathological biochemical markers (triple, 
double test, AFP).

The frequency of structural chromosomal 
anomalies (translocations, deletions, duplicates, 
and inversions) did not show a similar relationship 
to numerical relationships in relation to advanced 
age.

The amniocentesis were all performed with re-
al-time echographic probes, real-time ultrasound 
allowing visualization of the intrauterine content, 
so immediate changes in penetration depth or an-
gulation of the puncture needle were made if nec-
essary.

Pain is a multidimensional, complex sensation 
that varies in quality, intensity, duration of locali-
zation and discomfort from one individual to an-

other. Intensity and pain disquiet is not directly re-
lated to the nature and extent of tissue damage (4).

Studies (5) have shown that women undergo-
ing amniocentesis in the second trimester express 
concerns about the outcome of the production 
and potential fetal injury and loss of pregnancy.

The fear of pain is increasingly recognized as a 
factor contributing to an increased perception of 
pain and, implicitly, of the pain compartment (6). 
However, none of the patients questioned about 
the appearance of the pain experienced during 
the amniocentesis considered the perceived pain 
as being more large as an intravenous puncture, 
but did not mention before the proper procedure 
that they are afraid.

Of the 408 patients, 140 (34.31%) required lo-
cal anesthesia. There are studies in which local an-
esthesia is not used at all (7). Do not routinely use 
local anesthesia with 1% xylin in the practice of 
amniocentesis (8). Moreover, many studies in the 
literature, show that local anesthesia does not de-
crease maternal pain perception during amnio-
centesis (9,10).

The respected technique during the entire an-
esthetic procedure with appropriate antiseptic 
solutions leads to avoiding or reducing the risk of 
infectious complications, amniotic, in some cases 
even very serious.

We have not experienced infectious complica-
tions in our series, which is consistent with many 
communications in our literature (11).

The incidence of abnormally colored amniotic 
fluid found on genetic pregnancy amniocentesis in 
the second trimester of pregnancy was reported in 
several series of literature as between 0.6 and 
6.8% (12).
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Figure 1. Distribution of patients on age groups
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The prognostic value of a dark amniotic fluid 
(large and green) on genetic amniocentesis is the 
increased risk of pregnancy loss (13). The inci-
dence of spontaneous abortion in these cases is 
between 0% and 30%.

The prevalence of chromosomal abnormalities 
in abnormally colored amniotic fluid is reported in 
different series between 0% and 4.8% and that of 
negative amniocyte cultures in these fluids is 0% 
to 20%.

The prevalence of chromosomal abnormalities 
is considered to be higher in female genitalia than 
in monofetal pregnancies. We observed in our 
case an incidence of chromosomal abnormalities 
in accordance with the literature when analyzing 
the pathological karyotypes obtained in the 157 
genetic amniocentesis performed for the ad-
vanced maternal age (over 35 years), where 155 
were in case of monofetal pregnancies, and 2 in 
the case of gemorrhagic pregnancies.

We have not experienced infectious complica-
tions or bleeding or post-amniocentesis vaginal 
bleeding and only 2 cases of vaginal amniotic fluid 
loss.

Spontaneous abortion, a common complica-
tion of the technique, is the essential risk and has 
been observed in a single case less than 14 days 
after amniocentesis.

Vaginal loss of amniotic fluid immediately after 
amniocentesis is due to the fact that the amniotic 
fluid infiltrates the membrane and the wall of the 
uterine wall through the puncture site of the 
membranes, which then spreads through the cer-
vix most often and spontaneously yields to ap-
proximately 48-72 hours after puncture.    

In all cases where abnormal karyotype is 
known, pregnancy management (perinatal con-
duct) will be substantially affected, sometimes 
even avoiding unnecessary cesarean operation. 
Prenatal diagnosis of trisomy 21 allows parents to 
decide continuing or interrupting the affected ges-
tation.

According to the literature, screening tests 
have an error margin in the diagnosis of fetal mal-
formations, emphasizing the idea that amniocen-
tesis can lead to a diagnosis of certainty,

Most specialists consider that amniocentesis is 
an invasive method, so use of this diagnostic 
method should be reduced. Therefore, amniocen-
tesis is recommended as an invasive prenatal diag-
nosis when the risk of a detectable abnormality by 
this method is considered greater than the proce-
dural risk of amniocentesis.

There are new tests that may reduce the prac-
tice of amniocentesis, but their costs are high and 

are not covered by the health care facility, which is 
why they are not accessible to any patient group.

Our study was on a broad population segment 
that had access to the screening tests (bitest, tri-
ple test), but not all of our patients had this possi-
bility.

Table 1. The distribution of tests and cromosomial 
pathological antecedents

Number of amniocentesis 408 100.00%
Bitest 131 32.10%
Triple test 258 63.23%
Maternal age ≥35 ani 15 3.67%
Down syndrome in family history 2 0.49%
Down syndrome pregnancy antecedents 1 0.24%
Turner syndrome pregnancy 
antecedents

1 0.24%

Triple Load Test helps to detect neural tube de-
fects and chromosomal anomalies such as trisomy 
18 and 21. Thus, if a high level of alpha-fetoprotein 
is found in the blood, the fetus may have a neural 
tube defect (brain and spine), defects such as spi-
na bifida or anencephaly. If, on the contrary, triple 
test results reveal a low level of alpha-fetoprotein 
(AFP) and estriol, this may be due to trisomy 21 
(Down syndrome), trisomy 18 (Edwards syn-
drome), or other chromosomal abnormality.

All non-immunized Rh patients should be given 
anti-D immunoglobulin after amniocentesis.

Most of the surveyed patients reported that 
they thought that amniocentesis was a painful 
procedure, being comparable to literature data.

From the carried out research, according to the 
literature, it is important to warn the patient be-
fore amniocentesis that the pain perceived during 
the procedure is considered to be much less than 
expected.

Of the 408 cases studied, 14 pregnancies were 
discontinued because the parents decided they 
could not take responsibility for raising a child with 
malformations.

The final results of the 408 cases, about the 
post-amniocentesis pregnancy to pregnancy end-
point, claim that genetic amniocentesis presents a 
minimal risk of abortion or maternal infections, 
and fetal lesions are very rare.

CONCLUSIONS

In conclusion, we can say that we join the liter-
ature that shows that amniocentesis and other 
prenatal tests have managed to change the preg-
nancy from a worry-free period to a period of un-
certainty and very important decisions (4 pregnant 
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women with pathological karyotype have request-
ed interruption of the pregnancy and the rest have 
remained under the burden of future fetal risks by 

the decision to continue the pregnancy, in addi-
tion to the pathological fetal karyotype).
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