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Abstract 

To evaluate the incidence of chromosomal abnormalities in Iraqi couples who experience recurrent 

abortion and identify additional factors that may be predictive of abortion, such as parental age and 

unfavorable obstetric or abnormal semen analysis. The present study examined 70 couples with at least 

two pregnancy losses were referred to the Iraqi Center for Cancer and Medical Genetics Research. All 

subjects provided a detailed personal medical history and ancestral history and underwent a physical 

examination. Among the 70 couples tested, Chromosomal abnormalities were detected in 16 (11.42%) of 

70 couples, seven males (4.99%) and nine females (6.42%). Fifteen of chromosomal abnormalities were 

structural and one of them was numerical. These abnormalities included four balanced reciprocal 

translocations, one Robertsonian translocation, one case of trisomy X-chromosome and the other cases 

have a different chromosomal aberration inversion, deletion and derivative. Our results showed that 

11.42% of couples with recurrent abortion had chromosomal abnormalities, with no other abnormalities. 

Couples who experience ≥2 pregnancy losses of unknown origin should undergo a cytogenetic analysis, 

and findings showing a chromosomal abnormality in either parent must be followed by genetic 

counseling. 
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Introduction 

Abortion is the most common complication of 

pregnancy and affects ~15% of all clinically 

recognized pregnancies [1]. Abortion is 

defined as the spontaneous loss of pregnancy 

before the fetus reaches viability, and 

therefore includes all pregnancy losses from 

the time of conception until 24 weeks of 

gestation [2]. Among all factors causing 

abortion, the only undisputed causes of 

recurrent pregnancy loss are genetic, 

anatomic, and immunologic factors [3].  

Although alloimmune pathologies, inherited 

thrombophilias, endocrinopathies, infections, 

and environmental exposure have been 

implicated in pregnancy loss, they do not 

represent a major cause of recurrent abortion 

[3]. Most women with a history of recurrent 

abortion receive care from a gynecologist, 

who may have detected gynecological causes 

and excluded most serious maternal 

disorders [4]. At 50%-70% of miscarriages, a 

chromosomal abnormality is identified in the 

products of conception (POC).  

This abnormality may derive from a balanced 

carrier parent or may result from a recurrent 

numerical abnormality, which is usually not 

inherited, but may cause recurrent abortion 

[5, 6]. Although many structural 

rearrangements occur de novo, the majority 

appears to be familial; thus, a cytogenetic 

analysis of the couple is important to exclude 

the possibility of structural rearrangements. 

Additionally, genetic counseling is indicated 

for couples who have experienced ≥2 losses.  

Because most balanced rearrangement 

carriers produce both balanced and 

unbalanced gametes, a combination of 

normal and abnormal conceptions is 

frequently seen in such couples. 

Rearrangements are more likely to be found 

in couples who have experienced both 

miscarriages and live births rather than in 

those who have only experienced a 

miscarriage [7]. 
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Chromosomal rearrangements may not only 

be lethal to the developing embryo or fetus, 

but may also cause significant congenital 

anomalies and mental retardation in an 

infant, if the pregnancy continues to term [8]. 

Materials and Methods  

Subjects  

Cytogenetic study was done for 70 Iraqi 

couples who presented with recurrent 

abortion at Iraqi cancer Center. Patients 

either visited the clinic on their own accord 

or were referred by an obstetrician or family 

practitioner for diagnosis, management, and 

counseling.  

Methods  

After excluding immunologic effects, uterine 

malformations and other causes of recurrent 

abortion, 70 couples with at least two 

pregnancy losses were referred to Iraqi 

center for cancer and medical genetics 

research. The mean age of the females was 

29 years, while it was 36 years for the males. 

Chromosomes were obtained from peripheral 

blood cultures according to Rooney and 

Czepulkowski [8]. Three to five milliliter of 

sodium-heparinized whole blood was 

collected from each patient and control 

individual.  

An amount of 0.5 cc of each patient and 

control individual's blood sample was added 

to 5 cc of a complete media containing RPMI 

1640, fetal calf serum (10%), PHA (10 μg/ml), 

L-glutamate (2 mM), Penicillin (200 unit/ml), 

and Gentamycin (50 μg/ml). After 70 hours of 

incubation in 37°C, colcemide was added (0.2 

μg/ml). After 90 min, the cells were harvested 

by centrifugation (150 × g for 10 min). Then, 

5 ml of 0.075 M KCl solution was added and 

mixed and incubated at 37°C for 15 min.  

After centrifugation (150 × g for 10 min), 

hypotonic supernatant was removed. Then, 

5cc cold, fresh fixative solution (3:1 

methanol-acetic acid) was added drop-wise to 

the cell pellet. Centrifugation was done 

afterwards, and the supernatant removed. 

These two latter steps were repeated until a 

clear pellet was obtained. Finally, cells 

obtained were dropped on distinct slides. 

Staining with Giemsa was performed for 

some of the slides prepared for each patient 

and analyzed by cytovision system. Twenty 

metaphases were analyzed in all cases except 

for mosaicism, which was analyzed up to 50 

metaphases. 

Results  

A total of 70 Iraqi couples with a history of 

recurrent abortion were examined. Their 

ages ranged from 20 to 48 years, with a mean 

of 30 years. The number of recurrent 

abortions varied from 2 to 7 abortions/couple. 

In our revealed data, chromosomal 

abnormalities were found in (2 out of 18 

subjects) =11.11% of the couples with a 

history of two abortions. In addition, other 

abnormalities were allocated in (3 out of 22 

subjects) =13.63% with three abortions, and 

in (4 out of 30 subjects) =13.33% with four or 

more abortions.  

Among these 70 couples, 16 (11.42%) were 

found to be carriers of different chromosomal 

abnormalities, seven males (4.99%) and nine 

females (6.42%). Importantly, fifteen of 

chromosomal abnormalities were structural 

and one of them was numerical. The 

microscopic investigation revealed four 

balanced reciprocal translocations; one 

Robertsonian translocation, one case of 

trisomy X-chromosome and the other cases 

have a different chromosomal aberration 

inversion, deletion and derivative Table 1. 
 

Table 1: Cytogenetic findings, number of abortions and age in cases with abnormal karyotype 

Karyotype No. of abortions Age 

1-46, XY-12,+der (12),-21,+der(21) 3 33 

2-46,XY,der(2)del (2p) 5 36 

3-46,XY,inv(3) (q24-27)+q21 2 27 

4-46,XY,-16+(inv16p) 4 38 

5-46,XX,-8,+8delq 2 20 

6-46,XX,t(3;22)(q11;p11 4 33 

7-46,XY,t(7;21)(p24;q11) 5 29 

8-46,XXX 3 24 

9-45,XX,t(13;14)(q10;q10) 4 30 

10-46,XX,t(4;6)(p24;q25) 6 26 

11-46,XY,t(11;22)(q23;q13) 3 42 

12-46,XX,-3,+3 invq,-6,+6 del q,-x,+x del 7 29 

13-46,XY,-1,+1 del q,-3,+3 inv q,-6,+6 del 

q,-x,+x del q 

7 34 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3214323/table/T1/
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14-46,XX,der(9;15)(p24;q25) 3 25 

15-46,XX,-3,+3 del q,-9,+9 inv q 2 31 
16-46,XX,-5,+5 del q 4 33 

 

 

   
Figure 1: Karyotype of human female 46, XX,-3, +3 invq,-6, +6 del q,-x,+x del q using Giemsa staining 

 

 
Figure 2: Karyotype  of human male 46,XY,-1,+1 del q,-3,+3 inv q,-6,+6 del q,-x,+x del q using Giemsa staining 

 

Discussion 

The current study indicated that in 4% - 8% 

of couples with recurrent abortion in which at 

least one of the partners has a chromosomal 

abnormality. It has been noted that more 

spontaneous miscarriages which happened in 

the first and second trimesters are caused by 

chromosomal abnormalities.  

These chromosomal abnormalities may be 

either numerical or structural. Frankly, the 

incidence of chromosomal abnormalities 

among the participating couples was 11.42% 

(5.71% of individuals) which was higher 

compared to the incidence reported in other 

studies conducted in the Middle East. For 

instance, in Saudi Arabia and Oman the 

incidence of chromosomal abnormalities in 

miscarriage cases was 6.7% and 5.5%, 

respectively [9, 10]. In addition, multiple 

studies have drawn a detailed survey  

 

showing worth-noted differences in the 

frequency of chromosomal aberrations [9, 11]. 

Other data from Japan and Netherland 

(Leiden) depicted that the range of 

chromosomal abnormalities incidence among 

abortion cases vary between 4.5% and 13.4%, 

respectively. Moreover, data from Italy and 

Netherlands (Rotterdam) have shown similar 

and worth-considering figures with a 

percentage of 9.6%.  

This indicates the relativity of these data 

across the world which in turn underlines the 

importance of chromosomal abnormalities as 

a rather crucial cause of abortion [9, 10, 

11].More importantly, the mentioned studies 

have given a quite different percentage of 

incidences as there are variations in sample 

size, the criteria for couples’ evaluation, and 

techniques used in cytogenetic analysis [12].  
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Frankly, it is believed that the incidence of 

chromosomal aberrations in abortion cases 

may vary across different populations [10]. In 

our study, we found that the incidence of 

chromosomal abnormalities among couples 

with recurrent abortions was 11.42%, which 

is not significantly different from the global 

incidence. In general, the incidence of 

chromosomal abnormalities is higher in 

women than in men, which was the same in 

the current study [9, 12].  

This is possibly because abnormalities are 

compatible with fertility in females and 

associated with sterility in males [12, 13]. 

Kiss et al. (2009) found that chromosome 

abnormalities exist in 5% of the couples with 

a history of two abortions, in 10.3% with 

three abortions, and in 14.3% with four or 

more abortions [14]. In another study 

conducted in Egypt by Eldahtory who 

indicated that (2 out of 27 subjects) = 7.4% of 

the couples with a history of two abortions, 

and (3 out of 23 subjects) = 13% with three 

abortions and (4 out of 23 subjects) = 17.39% 

with four or more abortions [15].  

Comparing to the current study, 

chromosomal abnormalities were noticed in 

(2 out of 18 subjects) =11.11% of the couples 

with a history of two abortions, in (3 out of 22 

subjects) =13.63% with three abortions, and 

in (4 out of 30 subjects) =13.33% with four or 

more abortions. The structural chromosomal 

abnormalities that we encountered were 

divided into balanced reciprocal chromosomal 

translocations (4 out of 16 subjects), 

Robertsonian translocation (1 out of 16 

subjects), whereas other cases have a 

different chromosomal aberration; such as 

inversion, deletion and derivative. The 

distribution of structural chromosomal 

rearrangements in our study is similar to 

that reported worldwide by El-Dahtory and 

Boue [16, 17].  

More importantly, reciprocal translocations 

were the most common abnormalities (4 out 

of 16 subjects) in our studies which have been 

also reported in the literature. Additionally, 

numerical chromosomal aberrations are less 

frequently encountered among couples with 

repeated abortions. These aberrations are 

usually in the form of sex chromosomal 

aneuploidy and they occur in a low frequency 

(<0.15% of cases [18]. We encountered one 

case with trisomy X. In conclusion, our 

results showed that, 11.4% of the couples 

with recurrent abortion had chromosomal 

abnormalities, with no other abnormalities.  

Exposure of males to certain lifestyle, 

environmental and/or occupational hazards 

may increase the risk of aneuploid 

spermatozoa. In particular, a risk of 

aneuploidy is increased by tobacco smoking, 

and occupational exposure to benzene, 

insecticides, and perfluorinated compounds. 

Increased aneuploidy is often associated with 

increased DNA damage in spermatozoa [19]. 

We suggest that it is necessary to perform 

cytogenetic investigation for couples who 

have recurrent abortion. By performing other 

advanced techniques such as FISH and in-

situ hybridization, chromosomal 

abnormalities can be detected much easier in 

even larger population.  

 

References 

1. Stephenson M, Kutteh W (2007) 

Evaluation and management of recurrent 

early pregnancy loss. Clin Obstet. 

Gynecol., 50:  132-145. 

2. Jauniaux E, Farquharson RG, 

Christiansen OB (2006) Evidence based 

guidelines for the investigation and 

medical treatment of recurrent 

miscarriage. Hum Reprod., 21: 2216-2222.  

3. Speroff L, Fritz MA (2005) Clinical 

Gynecologic Endocrinology and Infertility. 

7th ed. Philadelphia, PA, USA: Lippincott 

Williams & Wilkins. 

4. Firoozabadi RD, Klantar SM, Seyed-

Hasani SM, Ghasemi N, Asgharnia M, 

Sheikhha MH (2006) Cytogenetic analysis 

in couples with recurrent spontaneous 

abortion. Iranian Journal of Reproductive 

Medicine, 4: 13-17. 

5. Nussbaum R, McInnes R, Willard H, 

Boerkoei C (2004) Principles of clinical 

cytogenetics. In: Nussbaum R, McInnes 

RR, Willard HF, editors. Thompson & 

Thompson Genetics in Medicine. 6th ed. 

Philadelphia, PA, USA: Saunders, 135-

154. 



Samia Khalil Mahmmod et. al.| Journal of Global Pharma Technology | 2020| Vol. 12| Issue 02 (Suppl.) |708-712 

©2009-2020, JGPT. All Rights Reserved                                                                                                                                           712 

6. Driscoll DA, Gross S (2009) Prenatal 

screening for aneuploidy. N. Engl. J. Med., 

360: 2556-2562. 

7. Gadow EC, Lippold S, Otano L, Serafin E, 

Scarpati R, Matayoshi T (1991) 

Chromosome rearrangements among 

couples with pregnancy losses and other 

adverse reproductive outcomes. Am J. 

Med. Genet, 41: 279-281. 

8. Rooney DE, Czepulkowski BH (2000) 

Human Chromosome Preparation, 

Essential Techniques  

9. Al-Hussain M, Al-Nuaim L, Abu Talib Z, 

Zaki OK. Cytogenetic study in cases with 

recurrent abortion in Saudi Arabia. Ann 

Saudi Med., 20: 233-236.  

10. Goud TM, Harassi A, Mohammed S, 

Salmani A, Khalfan K, Al Busaidy SM, 

Rajab A (2009) Cytogenetic studies in 

couples with recurrent miscarriage in the 

Sultanate of Oman. Reprod Biomed 

Online, 18: 424-429. 

11. Butler MG, Hamill T (1995) Blood 

specimens from patients referred for 

cytogenetic analysis: Vanderbilt 

University experience from 1985 to 1992. 

Southern Med. J., 88: 309-314. 

12. Tharapel AT, Tharapel SA, Bannerman 

RM (1995) Recurrent pregnancy losses and 

parental chromosome abnormalities: a 

review. Br J. Obstet. Gynaecol., 92: 899-

914. 

13. Dubey S, Chowdhury M, Prahlad B, 

Kumar V, Mathur R, Hamilton S, Kabra 

M, Menon PSN, Verma IC (2005) 

Cytogenetic causes for recurrent 

spontaneous abortions-An experience of 

742 couples (1484 cases). Ind. J. Hum. 

Genet, 11: 94. 

14. De Braekeleer M, Dao TN (1990) 

Cytogenetic studies in couples 

experiencing repeated pregnancy losses. 

Hum Reprod., 5: 519-528. 

15. Kiss A, Rosa RF, Dibi RP, Zen PR, Pfeil 

JN, Graziadio C, Paskulin GA (2009) 

Chromosomal abnormalities in couples 

with history of recurrent abortion. Rev. 

Bras. Ginecol. Obstet., 31: 68-74. 

16. El-Dahtory, Faeza (2011) Chromosomal 

abnormalities as a cause of recurrent 

abortions in Egypt, Indian J. Hum. Genet, 

17(2): 82-84.  

17. Boue A, Boue J (1981) Chromosome 

structural rearrangements and 

reproductive failure. In: Bennett MD, 

Bobrow M, Mewitt CM, editors. 

Chromosomes today. Vol. 7. London: Allen 

and Unwin, 282-90. 

18. Chandley AC (1990) Infertility and 

recurrent abortions. In: Emery A, Rimoin 

D, editors. Principles and practice of 

medical genetics. London: Churchill 

Livingstone, 313-9. 

19. Campana M, Serra A, Neri G (1986) Role 

of chromosome aberrations in recurrent 

abortion: A study of 269 balanced 

translocations. Am J. Med. Genet., 24: 

341-56. 

 

 

 

 

 

 

  


