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Abstract 
Background: Recurrent abortion is a difficult medical problem happening in about 1-2% of fertile 
women.  Most spontaneous miscarriages which happen in the first and second trimesters are caused by 
chromosomal abnormalities.  
Objective: The present study tries to find the rate of chromosomal abnormalities in couples with 
recurrent pregnancy loss.  
Materials and Methods: In total 165 couples were referred to genetic counselling clinic with a history of 
at least three previous abortions. In all women antibodies against toxsoplasmose, rubella and 
cytomegalovirus (CMV) were analysed by ELIZA. In 88 couples karyotyping was conducted by analysis 
of G and/or C banding. Metaphase spreads were made from phytohaemaglutinin-stimulated peripheral 
lymphocytes using standard cytogenetic techniques. The chromosomal status was analyzed using 
CytoVision Ultra ver.4.0 from Applied Imaging.  
The 2-test and ANOVA were used for statistical evaluation. The level of p<0.05 was considered as 
significance. 
Results: Most of the patients had 3 repeated abortions (61.2%). Cytogenetic analysis performed for 88 
couples and karyotypes of 12.5% of them were abnormal. The majority of them had monosomy X 
(6.82%), followed by balanced translocation (2.27%).  The number of female carries chromosomal 
abnormality exceeded significantly than of male.  Coefficient of inbreeding in more than 50% of couples 
had fifth degree of relationship (89 out of 165).  
Conclusion: Our results showed that 12.5% of the couples with missed abortion had an abnormal 
karyotype, with no other abnormality. Cytogenetic findings in spontaneous aborted specimens could 
provide valuable information for genetic counseling and prenatal care in future pregnancies in couples 
with a history of repeated pregnancy loss. 
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Introduction 
 

     Human reproduction is terribly incompetent.  One 
third of conceptions do not result in the delivery of a 
baby.  But this inefficient process produces amazingly 
good outcomes. The vast majority of continuing 
pregnancies result in the birth of a healthy human 
being who will, eventually, pass his or her genes on to 
the next generation. Miscarriages are clinically 
detectable pregnancies that fail to progress. They are 
common and often remain unexplained, even after 
investigation. It causes distress for women and their 
partners.  When  a  woman   has   had   two   or   more  
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miscarriages, she is likely to seek professional help in 
the hope that a cause and a cure will be found (1). 
     Most women with a history of recurrent abortion     
will be under the care of a gynaecologist, who will 
have already searched for a gynaecological cause and 
will have excluded most serious maternal disorders 
(2).  Recurrent miscarriages have a range of possible 

causes including genetic, anatomic, endocrine, 
immune, infective, thrombophilic, and unexplained 
causes (1). Maternal problems consist of uteral 
malformations, immunological factors, endocrine 
problems and so on (1). However, most spontaneous 
miscarriages are caused by chromosomal 
abnormalities in the embryo or fetus (3,4). Results of 
the numerous studies showed that approximately 50% 
to 80% of all pregnancy losses, depend on the 
maternal and gestational age at the time of loss, 
caused by chromosomal abnormalities (5-10). In 4-8% 
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of couples with recurrent pregnancy loss, at least one 
of the partners has chromosomal abnormality that 
probably contains balance chromosomal abnormalities 
(1). 
     The overwhelming majority of chromosomally 
abnormal conceptions result from the chance union of 
one normal and one aneuploid gamete or from non 
disjunction during embryonic development.  Over 
90% of the chromosomal abnormalities observed 
among abortuses are numerical (11), the reminder are 
split between structural abnormalities and mosaicism.  
Autosomal trisomies are the most common 
abnormalities (12), usually involving chromosome 13-
16, 21 or 22, which followed by monosomy X and 
polyploidies.  However, abortuses aneuploidy in 
recurrent abortion are significantly less than in 
sporadic pregnancy loss (13). Balance translocations, 
reciprocal and Robertsonian, are the most common 
structural abnormalities (14,15), and sex chromosome 
mosaicism, and chromosome inversion can 
occasionally be observed.      
Chromosomal abnormalities usually are seen in 
karyotypes of embryo or fetus, after abortion (3).  
Chromosomal content of couples with recurrent 
abortion usually are normal.  However, their 
gametocytes showed chromosomal abnormality, 
which might form during spermatogenesis or 
oogenesis.  In addition, high rate of sperm 
chromosomal abnormalities was observed in recurrent 
abortion couples (16,17). 
The aim of this study was to determine the 
chromosomal abnormality in couples with recurrent 
abortion refer to Research and Clinical Centre for 
Infertility of the Shahid Sadoughi University of 
Medical Sciences, Yazd, Iran.  

 
Materials and Methods 

 
     In this descriptive case series study all couples 
(n=165 couples) with recurrent spontaneous abortion 
from September 2003 till September 2004 were 
studied.  On epidemiological evidence, the definition 
of recurrent miscarriage should be three or more 
consecutive pregnancy losses (18).  Women meeting 
the definition can be subdivided into primary and 
secondary groups, respectively consisting of those 
who have lost all previous pregnancies and those who 
have had one successful pregnancy followed by 
consecutive losses. In the present study, the patients 
had a history of three or more abortions and did not 
have any children.  Their managements were started 
with clinical examination by gynaecologist and 
urologist and then by a genetic counsellor.  The 

anatomical problems were rule out by gynaecologist 
and urologists.   
     Regarding their age, the patients were classified 
into four groups; 18 to 24, 25 to 29, 30 to 34 and over 
35 years old.  Different age groups were used to show 
the importance of relation between advance maternal 
age and chromosomal abnormality.  The degree of 
relationship between couple was determined as 
consanguinity till four degree and others as no family 
inbreeding.  
     A questionnaire, include demographic 
characteristic, and medical and familial history, was 
completed for each couple.  Antibody against 
toxsoplasmose, rubella and cytomegalovirus (CMV) 
were analysed for all the patients, by ELISA Trinitin 
99% kits.  For autoimmune study, antibody against 
cardiolipin and phspholipin were checked (19).   
     After genetic counselling, family pedigree was 
drawn by genetic counsellor.  Cytogenetic analysis 
was needed for 88 couples. Karyotyping was 
conducted by analysis of G and/or C banding using 
10ml heparinized peripheral blood sample. Metaphase 
spreads were made from phytohaemaglutinin-
stimulated peripheral lymphocytes using standard 
cytogenetic techniques. Cultures were harvested and 
Karyotyping was performed on GTW and/or C 
banded chromosome preparations. The chromosomal 
status was analyzed using CytoVision Ultra ver.4.0 
from Applied Imaging. At least 25 metaphases were 
analysed for each patient. All chromosomal 
abnormalities were reported in accordance with the 

current international standard nomenclature (20).    
     The X2-test and ANOVA were used for statistical 
evaluation. The level of p<0.05 was considered as 
significance. 

 
Results 

 
     In this study 165 couples were studied, which 
classified in 10 three groups according to the number 
of previous abortion. In group one, couples had three 
abortions, in group two, had four or five and in group 
three had six or more abortions. The highest number 
of patients was seen in group one (61.2%) (Table I). 
The women ages were between 18 to 43 years old 
(mean 27.4 years old).  The highest frequency of 
abortion was seen in women who belonged to age 
group 25-29 year old. The results showed the number 
of abortion increased in older age, and the relation 
was significant (ANOVA test, p=0.047, Fig.1). 
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Table I. The number of abortion in couples.  
Number of abortion Number of couples Percentage 
3 abortions 101 61.2 
4 or 5 abortions 45 27.2 
6 or more abortions 19 11.6 
Total 165 100 

 
 
Table II. Frequency of positive IgM and IgG against Toxoplasmose, Rubella and CMV 

Positive IgM Positive IgG Positive IgM& IgG Microorganism  
No Percentage No Percentage No Percentage 

Toxoplasmose  5 6.1 20 24.6 3 3.7 
Rubella 1 1.4 36 50.7 2 2.8 
CMV 3 4.3 43 61.4 0 0 

 
 
Table III. Frequency of positive autoimmune antibodies 

Positive IgM Positive IgG Positive IgM & IgG Autoimmune antibodies  
No Percentage No Percentage No Percentage 

Cardiolipine  5 6.5 10 12.9 3 3.9 
Phospholipin 4 5.1 17 22.1 5 6.5 

 
  
Table IV.  Frequency of the chromosomal abnormality  

Cytogenetic result No Percentage 
45/XO 6 6.83 
Balance translocation  2 2.27 
46XX/1qh+ 2 2.27 
Deletion  1 1.3 
Normal  77 87.5 
Sum  88 100 
  
    

 
Figure 1. The number of abortions according to the 
women’s age.  
 

Consanguinity was seen in 32/101 couples with 
three abortions, 29/45 couples with four or five 
abortions, and 15/19 couples with six or more 
abortions. The significant relation was found between 
number of abortion and consanguinity (ANOVA test, 
p= 0.000). Frequency of consanguinity in these 
patients was 46%. Coefficient of inbreeding in 4 
couples was 1/8 (double first cousins), in 70 couples 
was 1/16 (first cousins), and in 2 couples was 1/32 
(fourth degree of relationship).  The rest had fifth 
degree of relationship (7 couples) and no 
consanguinity (82 couples).  The majority of these 
couples had third degree relationship.  

 
 The family history of recurrent abortion was 

found in 30 couples, which 21 of them had family 
inbreeding.  The relation between recurrent abortion 
and its family history was significant (chi-square test, 
p=0.000). 
     The results of the level of antibody against 
toxoplasmos, rubella and CMV are shown in table II.  
The results of autoimmune study (anti cardiolipin and 
anti phospholipin) are shown in table III. 
Karyotyping was preformed on peripheral blood 
sample of 88 couples.  Eleven couples had an 
abnormal karyotype (12.5%), 2 in men and 9 in 
women, 54.5% numerical abnormality and 45.5% 
structural abnormality. Six women (6.82%) had 
monosomy X (45/XO), 2 patients (one man and one 
woman) had balance translocation, 2 women had 
46XX/1qh+, and 1 man had deletion (table IV). 

 
Discussion 

     Recurrent abortion is a difficult medical problem 
happening in about 1-2% of fertile women (21).  
Numerical chromosomal abnormalities were observed 
among over 90% of the abortion dues to chromosomal 
abnormality.  Autosomal trisomies are the most 
common abnormality followed by monosomy X and 
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polyploidies. In fact, autosomal monosomy is rarely 
found in spontaneous abortion and is thought to be 
responsible for preclinical abortion (22).  The results 
of the present study showed the majority of 
chromosomal abnormality in these patients were 
monosomy X (45/XO) followed by structural 
abnormality, but trisomies were not seen at all.  
Trisomy usually accompanies with low IQ and these 
people in our region usually will not marry or their 
marriage will not continue to have children (23).  
However other studies showed that structural 
chromosomal abnormality is the most common 
chromosomal abnormality in couples with recurrent 
abortions especially couples undergoes Assisted 
Reproductive Technology (ART) (24,25).  Invitro 
fertilization plus Preimplantation Genetic Diagnosis 
(PGD) is an important step in the management of 
these couples (4,26). One in 500 people carries a 
balanced translocation. When one member of a couple 
carries a balanced chromosome translocation, the risk 
of having a miscarriage is approximately doubled. In 
3-5% of couples with recurrent miscarriage, one 
partner has a balanced translocation (1).        
     Consanguinity was higher in these couples than 
normal population.  The higher rate of the recurrent 
abortion in consanguineous marriage could be the 
result of genetic abnormality of fetus, such as fetal 
autosomal recessive disorders (27).  However, some 
other researches showed that the rate of spontaneous 
abortion in consanguineous and non-consanguineous 
mating is the same (28,29).  In conclusion, present 
study discusses the significance of sex chromosome 
aneuploidy, balance translocation and deletion in 
couples with recurrent abortions, therefore it would be 
reasonable to recommend chromosome analysis to 
these couples (30).  
     Antiphospholipid syndrome, in which 
anticardiolipin antibodies and lupus anticoagulant are 
present, is detectable in 15% of women with recurrent 
miscarriage. Its identification is important, because 
treatment with aspirin or heparin or both significantly 

improves the likelihood of a live birth (31).  The result 
of this study showed 5.1% of the women had positive 
IgM antiphospholipid and 22.1% had positive IgG 
antiphospholipid.  

In the future to complete this study, cytogenetic 
analysis of the abortuses should be done, which help 
the family in other pregnancies. Peripheral blood 
karyotyping of both partners should be considered a 
required examination of couples with recurrent 

miscarriage but, the influence of other factors, such as 
family history of miscarriages, should be considered 
when deciding who should be karyotyped. When a 

balanced translocation is recognized, it should be 
recommended to have a triple screening test followed 
by prenatal diagnosis to see if they are the result of 
unbalanced translocations.   
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