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SUMMARY

Some time ago, genetics was considered an over-specialised branch
of the basic medicine, having insignificant applications into the 
practice. However, this attitude has considerably changed due to the
progress made in this area concerning mainly the significance of the
paraclinical diagnosis, as well as to the therapeutic possibilities of
development allowing the prophylaxy and the treatment of 
several genetic diseases. Practically, the only method for the early
diagnosis and the prevention of the genetic diseases occurrence 
in the family and the population is represented by the genetic 
counseling. When should the consultation and the genetic 
counseling be given? Before conception: infertility or investigated
sterility of probable genetic cause; - Family history of genetic illness
or congenital malformation; - Genitors of a child with a genetic 
affection, congenital malformation or chromosomal abnormality;
the spouses are consanguineous; Antenatal, the genetic consulta-
tion is given under the before mentioned circumstances and in the 
following situations as well: - Some chromosomal abnormalities 
detection in the fetal karyotype; - Ultrasound detection of some
abnormalities; - The pregnant woman was exposed to agents with 
possible teratogenic effects (infections, drugs, radiation), either dur-
ing the conceptual period or afterwards, during the pregnancy;
Postnatal, the genetic advice is required in the following situations:
- The results of neonatal screening tests show the existence of a
genetic illness; - Detection of chromosomal abnormalities, 
somatic dysmorphia or congenital malformations; still-born child.
The diseases of genetic etiology are classified into three categories: 
1. Chromosomal diseases represent a child’s birth with a chromo-
somal abnormality, either numeric or structural: trisomy 21, 
trisomy 18, trisomy 13 or gonosomal trisomy (47, XXY or 47,
XXXY). 2. Monogenic diseases occur as a result of a single 
genetic mutation. They are hereditary, being transmitted according
to Mendel’s laws of the hereditary features transmission (also
named the Mendelian diseases). There are known three types of
transmission of the monogenic diseases that have the following
characteristics: - Autosomal-dominant (ex: Huntington’s disease,
Marfan’s disease, polycystic kidney, retinoblastoma); autosomal-

RÉSUMÉ

Consultation génétique 
(Consultation et counseil génétique dans la pathologie obstétricale)

Il y a quelque temps, la génétique a été considérée une branche sur
spécialisée de la médicine fondamentale aux applications pratiques
insignifiantes. Mais, cette attitude a beaucoup changé grâce aux
progrès faits dans ce domaine, surtout en ce qui concerne le diag-
nostic paraclinique, ainsi qu’ au développement des possibilités
thérapeutiques qui permettent la prophylaxie et le traitement de
certaines maladies génétiques. Pratiquement, la seule méthode de
diagnostic précoce et de prévention de l’apparition des maladies
génétiques dans la famille et la population est représentée par le
conseil génétique. Quand est-ce qu’on doit accorder la consulta-
tion et le conseil génétique? Avant la conception: l’infertilité ou la
stérilité investiguée, de cause probablement génétique; - L’histoire
familiale de maladies génétique ou d’anomalie congénitale; - 
Parents d’un enfant avec une affection génétique, malformation
congénitale ou anomalie chromosomique; les époux sont consan-
guins; En prénatal, la consultation génétique est accordée dans les
situations ci-dessus énumérées, ainsi que dans les situations 
suivantes: - Dépistage de certaines anomalies chromosomiques
dans le caryotype fœtal; - Dépistage à l’échographie de certaines
malformations; - L’enceinte a été exposée aux certains agents à
potentiel tératogène (infections, drogues, radiations) pendant la
conception ou après, pendant la grossesse; En post-natal: le conseil
génétique est sollicité dans les situations suivantes: - Les résultats
des testes de screening néo-natal indiquent l’existence d’une 
maladie génétique; - Le depistage de certaines anomalies chromo-
somiques, dysmorphies somatiques ou malformations congéni-
tales; nouveau - né mort. Les maladies d’étiologie génétique sont
classifiées dans trois categories: 1. Les maladies chromosomiques
représentent la naissance d’un enfant avec une anomalie chromo-
somique numérique ou structurale: la trisomie 21, la trisomie 18,
la trisomie 13 ou la trisomie gonosomique (47, XXY ou 47,
XXXY). 2. Les maladies monogéniques surviennent comme
résultat d’une seule mutation génique. Elles sont héréditaires, leur 
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INTRODUCTION

SS
ome time ago, genetics was considered an over-
specialized branch of the basic medicine with
insignificant practical application. But, this 

attitude has considerably changed due to the advances made
in this field, mostly in what concerns the paraclinical diag-
nosis and the development of the therapeutic possibilities
allowing the prophylaxy and the treatment of some genetic
diseases. [1]

Recent statistics show that 2-4% of living newborn
babies have a congenital malformation, of a clear genetic
etiology mostly through the intrinsic affliction of the
heredity. Over 2000 affections have a genetic compound,
between 10-18% among the sterility  and infertility cases
have a genetic etiology, 50% of the spontaneous abortions
of the first term of pregnancy being determined by a chro-
mosomal aberration. Among the diseases that aggravate
the first part of childhood, its incidence is of 7-9% and,
in those over 25 years old, in at least 5-6% of the patients,
one can identify a default of the cell informational 
system. [2]

Practically, the single method for an early diagnosis and
prevention of genetic diseases occurrence in the family and
in the population is represented by the genetic consultation.

Genetic consultation is an identification method of the
genetic etiology of a pathology, the determination of the
transmission pattern, the occurrence risk and the limitation
of its spreading out in the population. Human somatic cells
include 46 chromosomes and not 48 as it was thought
before. Human somatic cells are diploid and contain two
haploid sets of chromosomes, each haploid set being formed
of 23 chromosomes, every one from each pair. The 46 
chromosomes are divided into 22 pairs of identical 
chromosomes in men and in women named autosomal, plus
a pair of sex chromosomes (named also heterosomal or gono-
somal), identical in women (XX) and different in men (XY).
[1] (fig. 1)

When should be given the genetic consultation and
counseling?

Before birth, we are enumerating the following situations:

- Infertility or investigated sterility of probable genetic
cause.

- Family history of generic disorder or congenital 
malformation.

- Genitors of a child with a genetic disorder, a congeni-
tal or a chromosomal abnormality.

- Spouses are consanguineous.
- Spouses are kindred or they belong to an ethnic group

or racial group where a high incidence of some genet-
ic disease exists.

- Spontaneous reiterated abortions, pregnancies ceased
during evolution, still born children or early death
after delivery.

- One of the marital couple presents a monogenic affec-
tion or multifactorially determined.

- The mother has an affection which could damage the
normal development of the future fetus  (ex: diabetes
mellitus, hypothyroidism, phenylketonuria), or she 
follows a drugs treatment for which a teratogenic
potential effect has been proved (ex: valproic acid).

Antenatal, the genetic consultation is given in the
previously enumerated circumstances and in the following
situations as well:

recessive (ex: thalassemia, cystic fibrosis;- sex-linked dominant
or recessive; X-linked dominant (rachitis). 3. Polygenic diseases
(multi-factorial) are the result of interaction between more
genes predisposing to the illness development. The majority of
genetic diseases is of this type: HTA, diabetes, schizophrenia.
The transmission of these diseases eludes the Mendel’s laws. 
Key words: chromosomal disease, ultrasound, screening, bitest,
tritest, amniocentesis, cordocentesis

transmission se conformant aux lois de la transmission des 
caractères héréditaires de Mendel (connues sous le nom de 
maladies mendeliennes). Il y a trois types de transmission des 
maladies monogéniques, qui ont les caractéristiques suivantes:
Autosomique dominante (ex.: la maladie de Huntington, la 
maladie de Marfan, le rein polykystique; autosomique recessive
(ex: la mucoviscidose, la thalassémie, la fibrose kystique; à poten-
tiel sexuel dominant ou recessif. A dominance X (rachitisme). 3.
Les maladies polygéniques (multifactorielles) sont le résultat de
l’interaction de plusieurs gènes qui predisposent au développement
de la maladie. La majorite des maladies génétiques sont de ce type:
HTA, diabète, schizophrénie. La transmission de ces maladies ne
respecte pas les lois de Mendel.
Mots clefs: maladies chromosomiques, échographie, screening,
double test, triple test, amniocentèse, cordocentèse

Figure 1 - Classification of the chromosomes



- Detection of some chromosomal abnormalities in
the fetal karyotype.

- Echographic detection of some malformations.
- The pregnant woman was exposed to some agents with

teratogenic potential (infections, drugs, radiations) 
during or after conception, along the pregnancy.

- Abnormal values obtained at bitest, tritest or after
the amniocentesis.

Postnatal, the genetic counseling is required in the 
following situations:

- The results of the neonatal screening tests show the
existence of a genetic disease;

- The detection of somatic dysmorphia or of congenital
abnormalities;

- Still-born child. [2]

What are the stages of the genetic consultation?

4. The so called genetic consultation:the determination
of the medical history (spontaneous abortions, still-born 
children, congenital malformations), the clinical exam, the
specific paraclinical investigations (echography, amnio-
centesis, the biopsy through chorionic villus sampling, the
umbilical cord puncture) [1].

5. The working out of the genetic prognosis: estimate of
the genetic risk is made in case of monogenic diseases.

6. The  genetic counseling: is represented by all the 
recommendations made by the genetician to all the patients
on preventing the genetic affections occurrence in descen-
dants. [3]

The diseases of genetic etiology are classified into three
categories:

1. The chromosomal diseases represent the birth of a
child with a chromosomal abnormalities, either numeric
or structural. Chromosomal numeric aberrations affect
7.5% of the total births and represent the cause of at least
60% of spontaneous abortions and are also responsible for
0.5% of the congenital malformations in the newborn. [1]

In estimating the risk of having a child with a chro-
mosomal abnormalities there are taken into consideration
three variants: mother’s age, gestational age (the risk
decreases according to the gestational age increase), exis-
tence in the antecedents of a pregnancy or a newborn
with aneuploidy.

The chromosomal structural abnormalities affect a part of
one or more chromosomes. They are equally responsible for
the chromosomal pathology and can be of many sorts: 
deletions, insertions, inversions, ring shaped chromosomes,
isochromosomes, translocations. The most frequent 
structural abnormalities are translocations and deletions and
reside in the genetic material change between the 
chromosomes. [2]

The risk of the chromosomal abnormalities occurrence
increases with the age (maternal age over 3<5 years) due to
the accumulation over the admitted biological dose of muta-
gen factors during the lifetime, determining a high risk for
the child to be carrier of the: trisomy 21, trisomy 18, trisomy
13 or gonosomal trisomy (47, XXY or 47, XXXY). [2]

Frequency of chromosomal anomalies in the newborn
table 1.

Chromosomal diseases manifest through mental retarda-
tion, dysmorphia, malformations of the internal organs, 
significant somatic development. [1]

2. The monogenic diseases occur as a result of a single 
genetic mutation.They are hereditary being transmitted
according to Mendel’s laws (also named Mendelian diseases).
There are known three types of transmission of the mono-
genic diseases, that have the following characteristics:

- autosomal-dominant (ex: Huntington’s disease, 
Marfan’s disease, polycystic kidney, retinoblastoma),
for the phenotype expression the existence of a single
copy of the mutant gene is sufficient, the risk of trans-
mitting the gene is 50% for each pregnancy, men and
women are equally affected, healthy descendants will
not transmit the mutant gene.

- autosomal-recessive (ex: mucoviscidosis, thalassemia,
cystic fibrosis), they are determined by the mutation
presence in the two copies of the gene (therefore,
patients are homozygote), do not manifest in each
generation, the risk of recurrence is of 25% for each
pregnancy, the incidence of the disease being
increased due to the consanguinity.

- sex-linked dominant or recessive.X-linked dominant
(rachitis); women are mostly affected, there are succes-
sive generations affected, the incidence is of 50% if
the father is ill, he will transmit the disease to all girls
and boys will always be healthy. X-linked recessive
(hemophilia, muscular dystrophy Duchenne and Beck-
er, Daltonism): men are much more often affected, all
men’s daughters will carry the mutant gene (gene
leader), affection does not transmit from father to
son.Women carriers clinically sane will transmit the
mutant gene, which will determine clinically the 
disease in all male descendants, and among the girls,
all healthy, but half of them will be carriers and the
other half non carriers. [2] 

3. Polygenic diseases (multi-factorial) are the result of the
interaction between more genes , creating thus a predisposi-
tion to the development of the disease.Most of the genetic
diseases are of this type: HTA. Diabetes, schizophrenia. The
transmission of these diseases eludes Mendel’s laws.

Prenatal genetic diagnosis

Standard prenatal diagnosis supposes the use of the
screening tests and of the prenatal diagnosis methods, that

Archives of the Balkan Medical Union June 2016, 239

Table 1 

Chromosomal abnormality Frequency 
(living new-born babies)

Trisomy 21 1/800
Trisomy 18 1/8000
Trisomy 13 1/20000
47, XXY 1/1000
47, XYY 1/1000
47, XXX 1/1000
45, X0 1/10000



are classified into two categories:
- Invasive: amniocentesis,  chorionic villi biopsy,

fetoscopy, cordocentesis, biopsy of fetal tissues.
- Non-invasive: ultrasound, isolation from fetal cells in

the maternal blood [2]

Methodology of the standard prenatal diagnosis

Ultrasound - non-invasive technique, is useful in
determing abnormalities, growth and development indices; it
is made along all the period of the pregnancy allowing the
gestational age detection, multiple pregnancy diagnosis, 
placenta location, presentation determination.The following
abnormalities and malformations may be diagnosed by means
of the ultrasound:

- Central nervous system affections ( anencephaly, spina
bifida, encephalocele, hydrocephalus),

- Defaults of the abdominal wall closure,
- Gastrointestinal affections, renal malformations (poly-

cystic kidney),
- Cardio-pulmonary affections (cardiac malformations,

thoracic cysts) [1].
Screening for genetic diseases in pregnancy- should be

made by all pregnant women, indifferently of age and 
genetic risk, it is available for several genetic conditions, but
the oldest are: neural tube defaults (NTD) and trysomies 21
and 18. [3]

Objectives: to determine if the fetus presents a high risk
of genetic affection or chromosomal abnormalities [2].

Methods:
- Biologic * bitest/- triple test (AFP, hCG)/- biological

markers )PAAp-A, seric inhibin;
- Ultrasonographic: - nuchal translucency (in  the 1st

term of pregnancy), - nuchal fold/- length of the
femur and the humerus/- pyelectasis/- ventricular
septal default/- hyperechogen intestine [3].

Ist term Screening, is a prenatal test which offers early in
the pregnancy information on the child’s risk to have some
chromosomal abnormalities - Down’s syndrome (trisomy 21)
and Edwards’ syndrome (trisomy 18). The Down’s syndrome
determines the affection on the whole lifetime of the 
mental and social develpment, as well as some physical
changes. The Edwards’ syndrome is a much more severe 
condition and is frequently fatal until the age of 1 year.

The screening tests of the first term of pregnancy do
not evaluate the risks of the neural tube defaults as spina
bifida.

How is the bitest made?
Normally, the test is made between the weeks 11-14 of

the pregnancy and implies two steps:
• A blood analysis which measures the level of two

specific hormones of the pregnancy – plasma 
protein associated to pregnancy (PAPP-A) and the
chorionic human gonadotropin (HCG);

• An echographic exam which measures the size of
the transparent space behing the child’s neck (the
nuchal translucency).

By correlating the values obtained at the blood analyses

with the echographic result and some other parametres of
the mother (age, height, weight, diabetes, assisted reproduc-
tive techniques, etc), the medical specialist will be able to
calculate the risk of a child with chromosomal abnormali-
ties. [3]

The 2nd term screening: the screening of three maternal
seric markers is recommended more often by the physicians
of our country. By means of this triple test one can evaluate
the risks that the baby should develop a neural tube affec-
tion (spina bifida) or chromosomal abnormalities of the
Down’s syndrome (trisomy 21) or the Edwards’ syndrome
types. But, all these screening tests do not put a diagnosis,
they only calculate a probable risk of occurrence of some
congenital problems in the unborn fetus, having the task to
indicate the necessity of making extra investigations as the
amniocentesis or the chorionic villi sampling biopsy.

In the interval of the weeks 15-20 of the pregnancy 
(with the best results in the weeks 16-18, pregnant women
can be tested by a simple blood analysis known under the
name of triple test (or triple marker test or 2nd term 
prenatal screening). It is made associated to the 2nd term
echography of the pregnancy. [1]

For the triple marker test a sample of the maternal
blood will be prelevated in order to measure the levels of:

- hCG ( human chorionic gonadotropin) secreted by
the placenta, with growth and lowering variations
along the pregnancy;

- unconjugated estriol, a hormone produced by the
placenta and the fetus, which grows with the gesta-
tional age;

- alpha-fetoprotein (AFP) produced by the liver of
the fetus; its values increase with the age of the
pregnancy, getting from 0.2 ng/ml at the begin-
ning of the pregnancy to 250 ng/ml in the 32nd

week of the pregnancy [2] table 2.

Prenatal diagnosis techniques

Invasive techniques

a/ genetic amniocentesis: The amniocentesis is the
method of withdrawal of a sample of the amniotic fluid by
piercing the amniotic cavity  by means of a trochar trans-
vaginally or transabdominally introduced.

The necessity of the earliest prenatal diagnosis and the
advances made in the echography allowed to performing
the amniocentesis between the weeks 11-14, meaning
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Table 2

AFP uE3 HCG
Neural tube defect High Normal Normal
Trisomy 21 Low Low High
Trisomy 18 Low Low Low
Molar pregnancy Low Low Very high
Multiple pregnancy High Normal High
Fetal death High Low Low
Over estimating 
gestational age Low Low High
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before the 15th week, or the early amniocentesis. [3]
The late amniocentesis is made in the 3rd term of preg-

nancy having for purpose the Rh immunity pathology, the
diagnosis of some infectious fetal affections (cytomegalovirus,
toxoplasma,etc) and the evaluation of the fetal pulmonary
maturity.

The technique: before the so-called amniocentesis, an
ultrasound is made which will determine the number of
fetuses, their position and viability, il will locate the 
placenta and determine the greater quantity of amniotic
fluid  and amniotic sac that will be pierced and will ensure
that the fetus (fetuses) is generally normal from the
anatomical point of view.There are also set out the gesta-
tional age of the fetus by determining the fetal biparietal
diameter, the femoral length and the abdominal circum-
ference. There must be looked upon the potential fetal
and uterine abnormalities, because they may interfere
with the amniocentesis performance. There can be used
the rachianaesthesia needles of 18-20-22 G, that minimize
the uterine trauma and the maternal discomfort. One
withdraws the first 0.5-2 ml of amniotic fluid, which are
thrown out, in order to reduce the possibility of the 
amniotic fluid sample contamination with maternal cells.
If one cannot withdraw the amniotic fluid the needle
must be rotated. The amniotic fluid quantity frequently
withdrawn is of 10-40 ml for the chromosomal analysis
and the AFP. In case of early amniocentesis (S11 S14 of
amenorrhea) 10-15 ml are extracted. [3] (fig. 2)

b/ Chorionic villi biopsy: is to be preferred for detecting
metabolic and cytogenetic diseases, the exam being made
directly or after a previous cells culture. [3] (fig. 3)

c/ umbilical cord puncture (cordocentesis) (fig. 4)
represents the veins puncture of the umbilical cord under
ultrasonographic guidance and sampling of fetal blood. 
Cordocentesis necessitates the main measures of precautions
and of sepsis as the amniocentesis  and related to the aim
followed one can use the same type of needle as in the
amniocentesis, but one could also use spinal needles with a
greater diameter in case of transfusion. [3]

d/ fetal tissus biopsy for the intrauterine diagnosis of
rare dermatologic affections, as toxic epidermal necrolysis,
ichtyosis, epidermal hyperkeratosis. [3]

The genetic counseling

Genetic counseling represents a process of communica-
tion elaborated by the specialists in the field, process which
is based on human and psychologic problems secondarily
occurred to the presence of some genetic diseases or to the
risk of occurrence of such an affection in a family. The
genetic counseling represents a medical specialised and
complex act. Usually, the genetic counseling is given by one
or  by several specialized persons, the main target being to
help the individual of his family.

An important moment of the genetic counseling is 
represented by the presentation of the reproductive options
concerning the avoidance of the disease transmission:

- to adopt a child;
- the surgical sterilization;

- the artificial insemination or in vitro fertilization
with sperm from donners when man is affected by a
disease with autosomal dominant transmission;

- the couple may assume the risk of having in mind the
possibility to detect the prenatal possibility of a 
malformed fetus followed by the therapeutic cessation

Figure 2 - Amniocentesis technique - amniotic fluid sampling

Figure 3 - Technique of the chorionic villi biopsy - gathering of
some cells from the placenta
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of the pregnancy or the ante- or post natal default 
correction.

Contraceptive methods offer time to the couple to
take a final decision, whatever the reproductive option
could be. [2]

CONCLUSION

It is important that each pregnant woman beneficiate of
a genetic counseling before conception (in case of a genetic
disease or of a congenital abnormality in the family history),
antenatal (detection of some chromosomal abnormalities in
the fetal karyotype, ultrasound detection of some malforma-
tions) or postnatal (results of the neonatal screening tests
indicate the existence of a genetic disease, detection of some
chromosomal abnormalities, of somatic dysmorphia or 
congenital malformations).
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