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Chromosome Abnormalities 
in Prenatal Diagnosis

Abstract

Objective: To investigate antenatal detection the chromosome abnormalities in high risk pregnancies and cor-
relation between karyotype analysis and FISH (Fluorescent In Situ Hybridization). 
Method: Were analyzed cytogenetic results from a total of 594 cases between 2008-2009. Amniotic fluid karyo-
typing and FISH have been offered to pregnant women with genetic risk, using the standard method and GTG 
banding techniques. 
Results: Were found 22 abnormal karyotypes: 13 cases with numerical abnormalities (13 homogenuous aneu-
ploidies: trisomies - 3 cases of 47,XX+21, 3 cases of 47,XY+21; 2 cases of 47,XY+18, 1 case of 47,XXY, 2 cases of 
47,XXX and monosomies - 1 case of 45,X0; 1 triploidy - 69 XXX), 1 structural abnormality, one case of 46, XY, 
der(14;21)(q10;q10) +21) and 8 normal variants (3 cases of 46, XX inv(9)(p11;q13); 1 case with 46,XY inv (3)
(p11;q11.2); 2 cases with 46,XX inv(3)(p11; q11.2), 1 case 46,XY inv(3)(p11;q11.2), and 1 case of 46,XY inv (3)
(p11;q11.2) inv(9)(p11;q13)). The numerical abnormalities have been further verified by FISH analysis. There was 
a 100% correlation between the results obtained. 
Conclusion: This report confirms the importance of karyotyping and FISH in prenatal diagnosis, FISH being much 
more important for prenatal diagnosis due to the short time of results which is very important for the anxiety and 
management of the patients in due time.
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Introduction
Aneuploidy is a common event in pregnancy with a 

wide spectrum of medical consequences ranging from 
the lethal to the benign .

 Trisomy 21 (Down Syndrome). The incidence of 

and Prevention estimated the rate as one per 733 live 
. 

Trisomy 18 (Edwards Syndrome). -
cond most frequent autosomal chromosome abnormality 

John 
H. Edwards . 
The syndrome has a very low rate of survival. It is impossi-
ble to predict the exact prognosis of an Edwards Syndro-
me child during pregnancy or the neonatal period . The 
median life span is five to fifteen days 6,7 .

Trisomy X.

-
drome are born in the United States each day .

Trisomy XXY. -
mon sex chromosome disorder . The condition exists 

males have an extra x chromosome but do not have the 
syndrome .

Triploidy is a devastating condition caused by ha-
ving a full extra set of chromosomes. Triploidy affects 

-

Monosomy (Turner syndrome). Most monosomies 
are embryologically lethal, the only exception known 

-
hs with a downward trend in frequency with increasing 
maternal age. 

The aneuploidies presented above can account for 
. 

Diagnosis of chromosomal abnormalities in fetus is one 
of the most important challenges in modern perinato-
logy. 

Method
Amniocentesis is an ultrasound-guided invasive pre-

weeks gestational age for determination of fetal karyo-
type, molecular, and biochemical abnormalities.

The time of hospitalization of patients who underwent 
amniocentesis was at least one day. After the procedure 
all women were observed for the eventual occurrence of 
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amniotic fluid leakage, fetal loss (is estimated to be one 

loss rate ), bleeding, abdominal pain and symptoms 
of infection . The risk of infection introduced at the time 
of the amniocentesis is estimated to be one to two in 

. Recent information indicates that 

losses have evidence of low grade infections at the time 
of the procedure with increased cytokine levels in the 
amniotic fluid .

Investigation for chromosomal anomalies was routi-
nely performed by cytogenetic analysis and FISH. The 

chromosome abnormalities is metaphase analysis by G- 
banding. The primary advantages of standard cytoge-
netic analysis are the ability to detect aneuploidies as 
well as structural chromosomal aberrations with great 

.
Traditional karyotyping, however, requires isolation 

of metaphase chromosomes from cultured fetal cells 
and therefore is time consuming. Although reporting 
time has decreased dramatically during the last 3 deca-

which culture time is the most time consuming .
Fluorescence in situ hybridization (FISH) introdu-

ced more than a decade ago, as a potentially power-
ful tool in clinical cytogenetics  can provide a rapid 
and relatively reliable detection of aneuploidy of these 
chromosomes .

 The advantage of FISH technique is that it takes only 
-

genetic technique, and offers an opportunity to reduce 
anxiety through early decision making process.

FISH uses a fluorescently labeled probe targeted to a 
. 

For prenatal samples, FISH is done on uncultured, in-
terphase cells. For purposes of RAD (rapid aneuploidy 
detection), the probes used are specific for chromoso-

microscope; the number of fluorescent signals per cell 
indicates the number of copies of the targeted chromo-
some. 

The FISH protocol that we used:

For each amniotic fluid sample, usually 5-7 ml of cle-

-

performed. The pellet was resuspended by slowly ad-

the pellet was resuspended by adding 5 ml of fixative 

above cell suspension was dropped on clean, dry slides 

Commercially available FISH probes specific for aneu-
-

mon in prenatal samples, were used for the present 

-

Two hybridisation areas were made for each sample, 

Denaturation and hybridization of the specimen 

-
der a fluorescence microscope using appropriate filters 

-
-

instructions.

Results and discussion
The present study for prenatal detection of chromo-

somal abnormalities in high risk pregnancies was per-
formed using two approaches - FISH and conventional 

-
rest. All cases were white Caucasians.

-

Probe Name Probe Location Fluorophore

Vysis CEP 18 18p11.1-q11.1 Alpha Satellite DNA SpectrumAqua TM

Vysis CEP X Xp11.1-q11.1 Alpha Satellite DNA SpectrumGreen TM

Vysis CEP Y Yp11.1-q11.1 Alpha Satelite DNA SpectrumOrange TM

Vysis LSI 13 13q14 SpectrumGreen TM

Vysis LSI 21 21q22.13-q22.2 SpectrumOrange TM
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Gestational age at the time of the procedure varied 
-

 The aneuploidies were most frequently detected in 

Figure 1. 
Age distribu-

tion of the 
population 

screened

Figure 2. 
Gestational 

age distribu-
tion of the 

population 
screened
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The most frequent indications for amniocentesis were:
a) abnormal results of double or triple test

not performed any of the two screening tests). Biochemi-
cal screening of specific markers in maternal serum is very 
important for risk stratification as it is increasingly emplo-
yed to detect additional pregnancies in the low-risk po-
pulation that need fetal karyotype evaluation. Low levels 

high levels of HCG in maternal serum are associated with 
increased risk of a chromosomally abnormal pregnancy  
(figure 3).

b) advanced maternal age

of maternal age over 35 years with an increased risk of 
chromosomally abnormal conceptions is well documen-
ted. Maternal age influences the chances of conceiving a 

. Although the probability increases with maternal 

women under the age of 35
c) fetal malformations found during ultrasound exa-

mination

for pregnancy in their discussion with genetic counse-
lor, so ultrasound evolution of those fetuses is unknown, 

no changes). Ultrasonography now has a considerable 

defects are fairly specific: for example, holoprosencephaly 
-

endocardial cushion defect or duodenal atresia predicts 
-

cency (actually, this separation of the skin from the under-

lying tissue can extend from as far as the occiput down to 
the lower back) is less specific. Cardiac malformations ge-
nerally have a frequent association with fetal aneuploidy, 
as do certain renal defects
an anomaly (an actual malformation, or a minor marker of 
aneuploidy) had been detected at ultrasonography, and 
assembled a table of risks of aneuploidy according to the 
findings (figure 5).

Indications for amniocentesis:

-
mal results in maternal serum screening combined with 
advanced maternal age.

Figure 3. Abnormal results of double or triple test Figure 4. Advanced maternal age

Figure 5. Ultrasound markers
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-
-

lyses. 
Karyotyping results were categorized into normal ka-

and Y) and other chromosomal abnormalities (inversi-
ons and translocations). One of the frequent occurren-
ces in chromosome rearrangements is pericentric inver-

scientists consider as a variant of normal karyotype. 
Although it seems not to correlate with abnormal phe-
notypes there have been many controversial reports in-

dicating that it may lead to abnormal clinical conditions 
such as infertility and recurrent pregnancy loss . The 
incidence of pericentric inversion of the chromosome 

general population

from amniotic fluid has been the gold standard tech-
nique for the prenatal diagnosis of chromosomal disor-
ders. Standard cytogenetic analysis performed on fetal 
cell samples identifies chromosome aneuploidies and 

However, a significant limitation of this technique is 
that cells have to be cultured, leading to a delayed re-

Chromosomal abnormality Disorders Karyotype Frequency Number of cases

Numerical

Trisomy 21
47,XX+21
47,XY+21

0,58%
0,58%

3
3

Trisomy 18 47,XY+18 0,20% 1

Trisomy X 47,XXX 0,39% 2

Trisomy XXY 47,XXY 0,20% 1

Triploidy 69,XXX 0,20% 1

Structural
 Inversions

46,XX,inv(9)(p11q13)
46,XY,inv(9)(p11q13)

46,XY,inv(3)(p11q11.2)
46,XX,inv(3)(p11q11.2)

46,XY,inv(3)(p11q11.2)(9) (p11q13)

0,58%
0,20%
0,39%
0,20%
0,20%

3
1
2
1
1

Translocations 46,XY,der(14;21)(q10q10) 0,20% 1

Total - - 3,92% 20

Chromosomal abnormality in cytogenetic studyTable 1

Figure 6. Interphase nucleus from uncultured amniocytes 
by FISH shows two green (13 chromosome) and three red 
(21 chromosome) - trisomy 21

Figure 7. Interphase nucleus from uncultured amniocytes by 
FISH shows one green (X chromosome), one red (Y chromo-
some) and three blue (18 chromosome) - trisomy 18
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chromosome analysis can be especially stressful for the 
patients .

FISH results were categorized into normal FISH 
-
-

(figure 7). 
Compared to cytogenetic studies, the sensitivity of 

the test FISH to detect aneuploidies in this study was 

-
-

Several studies have reported successful application 
of FISH on interphase cells for rapid prenatal diagnosis. 
Rapid detection of prenatal aneuploidy using interpha-
se FISH on a large scale were successfully initiated . 
Their studies formed the basis of the clinical protocols 
for the application of FISH to prenatal diagnosis.

FISH analysis of uncultured amniocytes offers an in-

may be crucial for important clinical decision-making in 
some cases and are helpful in decreasing the anxiety le-
vel in most patients with an abnormal maternal serum 
screening and increased risk for trisomy. However, it has 
been demonstrated that in case of not performing ka-
ryotype analyses this will lead to a significant number 
of false negative results related to other unbalanced 
abnormalities .

Conclusions

of structural chromosomal abnormalities (deletion, 
translocation) can be prenatally detected by conven-
tional karyotype. 

FISH analysis performed on uncultured amniocytes 
is important due to the fact that results generally can 

-
sis. 

In this study we have investigated the correlation 
between karyotype analysis and FISH and concluded 

-
sults obtained. In one case which was identified as 

-

Figure 8. Interphase nucleus from uncultured amnio-
cytes by FISH shows three green (X chromosome) and 
two blue (18 chromosome) - triple X

Figure 9. Interphase nucleus from uncultured amnio-
cytes by FISH shows two green (X chromosome), one 
red (Y chromosome) and two blue (18 chromosome) 
- Klinefelter syndrome

Figure 10. Interphase nucleus from uncultured amnio-
cytes by FISH shows one green (X chromosome) and 
two blue (18 chromosome) - Turner syndrome
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FISH analysis identified this abnormality as trisomy be-
cause the probe used is specific for the region which was 

-

trisomy. FISH limitation in detecting structural abnorma-

-
mentary technique and not the standard analysis.

Consequently, aneuploidy screening of uncultured 
amniotic cells with direct FISH is important for pre-
natal diagnosis due to short time of result delivery 
which is very important for the anxiety management 
of the patients.   
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Chromosomal abnormalities detectable by FISHTable 2

Chromosomal abnormality Disorders Frequency Number of cases

Autosomal abnormalities
Trisomy 21 0,97 % 5

Trisomy 18 0,39% 2

Sex chromosome abnormalities

Trisomy X 0,39% 2

Monosomy X0 0,19% 1

Trisomy XXY 0,19% 1

Total - 2,13% 11
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