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INTRODUCTION 
 

Chromosomal abnormalities are a leading known cause 

of congenital abnormalities and pregnancy loss,
[1,2]

 

occurring with a frequency between 1:150 and 1:200 

live-born babies.
[3]

 

 

Conventional cytogenetic analysis remains one of the 

most used genetic methods for prenatal diagnosis in 

many genetic laboratories, despite the widespread 

application of molecular genetic testing. The karyotype 

is highly reliable for detection of numerical chromosome 

abnormalities (aneuploidies and polyploidies) and large 

structural rearrangements higher than 5-10 megabases. 

The major limits include the requirement of fresh tissue, 

delay in obtaining results (usually at least 2 weeks) and 

failure to detect structural chromosomal abnormalities 

smaller than the achievable optical resolution.
[4]

 For 

prenatal diagnosis, the samples are obtained by invasive 

procedures, either chorionic villus sampling in the first 

trimester or amniocentesis in the second trimester of 

pregnancy.
[5]

 The ultrasound findings suggestive for a 

genetic disease, abnormal biochemical screening, 

positive results of cell-free DNA screening, increased 

maternal age, presence of a balanced structural 

abnormality in a parent or a chromosomal abnormality in 

a previous child are the main reasons for invasive 

prenatal cytogenetic diagnosis.
[6-8]

 

 

The aim of our study was to evaluate the frequency and 

type of chromosomal abnormalities in high risk 

pregnancies using karyotype analysis of amniotic fluid 

cells in Oltenia region, Romania.  

 

METHODS 
 

This retrospective study was carried out in Human 

Genomics Laboratory, University of Medicine and 

Pharmacy of Craiova, Romania. A total of 465 prenatal 

amniotic fluid samples were included in the study, 

between 2013 and 2017. Genetic counseling has been 

provided to all patients and signed informed consent was 

obtained from all pregnant women to use data and 

sample for research studies. The study was approved by 

the Ethics Committee of University of Medicine and 

Pharmacy of Craiova, Romania.  

 

Conventional cytogenetic analysis was performed using 

flasks method. Long-term cultures from amniotic fluid 

were established using complete cell culture medium 
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Introduction: Chromosomal abnormalities are an important cause of congenital anomalies and pregnancy loss, 

occurring in approximately 1 of every 150-200 live births. The aim of this study was to evaluate the incidence and 

type of chromosomal abnormalities in high risk pregnancies using standard cytogenetic technique. Methods: A 

total of 465 amniotic fluid samples were analyzed by conventional karyotyping at Human Genomics Laboratory, 

University of Medicine and Pharmacy of Craiova, Romania. Results: The indications for prenatal cytogenetic 

testing were as follows: abnormal results of combined or triple test (43%), fetal anomalies detected using 

ultrasound examination (32%), advanced maternal age (21%) and positive family history (4%). Abnormal 

karyotypes were detected in 27 of 465 cases (5.8%). Numerical abnormalities were observed in 4.3% of cases, 

trisomy 21 being the most common (2.7%), followed by trisomy 18 (0.6%). Structural rearrangements such as 

robertsonian translocation or duplications were detected in 1.5% of cases. Conclusion: This study confirms the 

importance of conventional cytogenetic analysis in the prenatal diagnosis for detection of large chromosomal 

abnormalities. 
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(Amniomax, Life Technologies, Thermo Fisher 

Scientific) in 2 or 3 separate flasks in a humid 

environment at 37 ºC with 5% CO2. After 10-11 days, 

the cells were arrested by colcemid in metaphase. After 

chromosome harvesting, standard cytogenetic methods 

were applied to obtain spread chromosomes on the 

slides. G-bands were induced by trypsin treatment and a 

resolution of at least 400 bands was obtained. Minimum 

20 metaphases were analyzed for each case and the 

karyotypes were described in accordance with the 

International System for Human Cytogenetic 

Nomenclature (ISCN) 2013.
[9]

  

 

RESULTS 
 

A total of 465 amniotic samples were analyzed by 

conventional cytogenetic analysis. In our study, the 

amniocentesis indications were as follows: altered 

maternal serum screening results (43%), abnormal 

ultrasound findings (32%), advanced maternal age (21%) 

and previous child with congenital anomaly or family 

history of chromosome aberration (4%). The mean age of 

included women was 32.7 years (range: 18 to 44 years). 

According to ISCN (2013), heterocromatic variants, 

pericentric inversion of chromosome 9 and double 

satellites or marked satellites on acrocentric 

chromosomes were considered normal variants. 

Abnormal karyotypes were detected in 27 of 465 cases 

(5.8%). Among these cases, 14 (52%) had abnormal 

ultrasound findings, 11 (41%) had altered biochemical 

marker screen test and in 2 cases (13.6%) advanced 

maternal age was recorded. The spectrum of detected 

chromosomal abnormalities is shown in Table 1.  

 

Table 1: The frequency and type of chromosomal 

findings. 
 

Karyotype Cases (%) 

Normal 

Abnormal 

Numerical abnormalities 

- trisomy 21 

- trisomy 18 

- mosaic trisomy 20 

- monosomy X 

Structural rearrangements 

- robertsonian translocation 

- duplication 

- inversion 

- deletion 

- small chromosome marker 

438 (94.2%) 

27 (5.8%) 

 

14 (3.00%) 

4 (0.87%) 

1 (0.22%) 

1 (0.22%) 

 

2 (0.44%) 

2 (0.44%) 

1 (0.22%) 

1 (0.22%) 

1 (0.22%) 

 

 

 
Figure 1: 47,XY,+21 karyotye – trisomy 21. 

 

Numerical abnormalities were detected in 20 cases 

(4.3%), trisomy 21 being the most common (14 cases - 

2.7%) (Fig. 1), followed by trisomy 18 (4 cases - 0.6%). 

The mosaic trisomy 20 and the monosomy X were each 

detected in one case (0.2%). 
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Figure 2: 45,XY,rob(14;21)(q10;q10) karyotype – robertsonian translocation. 

 
Structural abnormalities were found in 7 samples: 

robertsonian translocations in 2 cases (Fig. 2), 

duplications in 2 cases, inversion in 1 case, deletion in 1 

case and small supernumerary chromosome marker in 1 

case. 

 

DISCUSSION 
 

In this study, we evaluated the incidence and type of 

chromosomal abnormalities in amniotic fluid samples 

using conventional cytogenetic analysis. In the prenatal 

testing, the diagnosis accuracy of chromosome analysis 

in cultured amniotic fluid cells seems to be slightly 

increased compared to chorionic villus sampling.
[10]

 In 

our study, the invasive procedure was performed 

between 15 and 25 weeks of gestation, in the most cases 

between 17-19 weeks. Similar to other studies the most 

frequent indications for amniocentesis were positive 

maternal serum screening, abnormal ultrasound findings 

and advanced maternal age. We found numerical 

abnormalities in 4.3% and structural in 1.5% of cases. So 

far, the most frequent single abnormality was trisomy 21 

(3%). The reported incidence of prenatal chromosomal 

abnormalities is variable, while some studies indicated 

similar results with our finding, others found different 

values. Interestingly, another study conducted in a 

Romanian cohort showed a higher incidence of 

chromosomal abnormalities (7.09%) than our findings, 

mainly due to an increased incidence of structural 

rearrangements (4.50%). This marked difference can be 

attributed to the inclusion of heteromorphic variants such 

as pericentric inversion of chromosome 9.
[11]

 Pergament 

et al. found an incidence of 4.58% chromosomal 

alterations in a cohort consisting of 3969 American 

women. In a large Korean study, including 31615 cases, 

chromosomal abnormalities were detected in 973 cases 

(3.1%). Numerical abnormalities were seen in 595 cases 

(1.9%), trisomy 21 being the most common and among 

of the 378 cases (1.2%) with structural abnormalities, 

most were reciprocal translocations between two 

autosomes.
[12]

 Different values were reported in another 

Korean cohort with a lower number of samples, the 

incidence of numerical and structural abnormalities 

being 3.85% and 0.7% respectively.
[13]

 Another Asian 

study conducted in Taiwan found an incidence of 2.90% 

chromosomal abnormalities (2% were numerical and 

0.9% structural abnormalities).
[14]

 Also, in a Turkish 

collaborative study, Karagouz et al. showed an incidence 

of abnormal karyotypes of 3.0% (2.1% numerical and 

0.9% structural aberrations).
[15]

 Furthermore, a higher 

incidence of chromosomal abnormalities was reported in 

Brazilian and Western Indian populations, where 

chromosomal frequencies of 8.4% and 7.2%, 

respectively were reported.
[16,17]

 

 

A potential explanation for our results and different 

published findings on various populations can include 

the bias associated with selection and screening of 

patients or the inclusion of normal variants such as 

pericentric inversion of chromosome 9. 

 

In conclusion, conventional cytogenetic analysis 

maintains an important role as a prenatal diagnostic tool 

in detecting numerical and large structural chromosomal 

abnormalities. 

 

REFERENCES 
 

1. Wellesley D, Dolk H, Boyd PA, Greenlees R, 

Haeusler M, Nelen V, Garne E, Khoshnood B, 

Doray B, Rissmann A, Mullaney C, Calzolari E, 

Bakker M, Salvador J, Addor MC, Draper E, Rankin 

J, Tucker D. Rare chromosome abnormalities, 

prevalence and prenatal diagnosis rates from 

population-based congenital anomaly registers in 

Europe. Eur J Hum Genet, 2012; 20(5): 521-6.  

2. Menasha J, Levy B, Hirschhorn K, Kardon NB. 

Incidence and spectrum of chromosome 

abnormalities in spontaneous abortions: new insights 



Burada and Ioana et al.                                                      World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com 

 

34 

from a 12-year study. Genet Med, 2005; 7(4):     

251-63.  

3. Hamerton JL, Canning N, Ray M, Smith S. A 

cytogenetic survey of 14,069 newborn infants. 

Incidence of chromosome abnormalities. Clin Genet, 

1975; 8(4): 223-43.  

4. Waters JJ, Waters KS. Trends in cytogenetic 

prenatal diagnosis in the UK: results from 

UKNEQAS external audit, 1987-1998. Prenat 

Diagn, 1999; 19(11): 1023-6.  

5. Eisenberg B, Wapner RJ. Clinical proceduress in 

prenatal diagnosis. Best Pract Res Clin Obstet 

Gynaecol, 2002; 16(5): 611-27.  

6. American College of Obstetricians and 

Gynecologists. ACOG Practice Bulletin No. 88, 

December 2007. Invasive prenatal testing for 

aneuploidy. Obstet Gynecol, 2007; 110(6): 1459-67.  

7. Hastings R, Howell R, Dagna Bricarelli F, 

Kristoffersson U, Cavani S. E.C.A. Permanent 

working group for cytogenetics and society. Specific 

constitutional cytogenetic guidelines. A common 

European framework for quality assessment for 

constitutional, acquired and molecular cytogenetic 

investigations. European Cytogeneticists 

Association Newsletter, 2012; 30: 11–19. 

8. Norton ME, Rink BD. Changing indications for 

invasive testing in an era of improved screening. 

Semin Perinatol, 2016; 40(1): 56-66. 

9. Shaffer LG, McGowan-Jordan J, Schmid M. ISCN 

2013: An International System for Human 

Cytogenetic Nomenclature. Basel; Karger, 2013. 

10. Bui TH. Prenatal cytogenetic diagnosis: gone 

FISHing, BAC soon! Ultrasound Obstet Gynecol, 

2007; 30(3): 247-51.  

11. Neagos D, Cretu R, Sfetea RC, Bohiltea LC. The 

importance of screening and prenatal diagnosis in 

the identification of the numerical chromosomal 

abnormalities. Maedica (Buchar), 2011; 6(3):     

179-84. 

12. Pergament E, Chen PX, Thangavelu M, Fiddler M. 

The clinical application of interphase FISH in 

prenatal diagnosis. Prenat Diagn, 2000; 20(3):     

215-20.  

13. Han SH, An JW, Jeong GY, Yoon HR, Lee A, Yang 

YH, Lee KP, Lee KR. Clinical and cytogenetic 

findings on 31,615 mid-trimester amniocenteses. 

Korean J Lab Med, 2008; 28(5): 378-85.  

14. Lim HJ, Kim YJ, Yang JH, Kim EJ, Choi JS, Jung 

SH, Ahn HK, Han JY, Kim MY, Choi KH, Kim JM, 

Kim YM, Park SY, Ryu HM. Amniotic fluid 

interphase fluorescence in situ hybridization (FISH) 

for detection of aneuploidy; experiences in 130 

prenatal cases. J Korean Med Sci, 2002; 17(5):   

589-92.  

15. Tseng JJ, Chou MM, Lo FC, Lai HY, Chen MH, Ho 

ES. Detection of chromosome aberrations in the 

second trimester using genetic amniocentesis: 

experience during 1995-2004. Taiwan J Obstet 

Gynecol, 2006; 45(1): 39-41.  

16. Karaoguz MY, Bal F, Yakut T, Ercelen NO, Ergun 

MA, Gokcen AB, Biri AA, Kimya Y, Urman B, 

Gultomruk M, Egeli U, Menevse S. Cytogenetic 

results of amniocentesis materials: incidence of 

abnormal karyotypes in the Turkish collaborative 

study. Genet Couns, 2006; 17(2): 219-30.  

17. Kessler R, Sanseverino MT, Leistner-Segal S, 

Magalhães J, Giugliani R. Prenatal diagnosis of fetal 

chromosomal abnormalities: report of an 18-year 

experience in a Brazilian public hospital. Genet Mol 

Biol, 2008; 31(4): 829-833. 

18. Sheth F, Rahman M, Liehr T, Desai M, Patel B, 

Modi C, Trivedi S, Sheth J. Prenatal screening of 

cytogenetic anomalies - a Western Indian 

experience. BMC Pregnancy Childbirth, 2015; 15: 

90. 


