
Int J Anat Res 2017, 5(4.3):4716-22.    ISSN 2321-4287 4716

Original Research Article

CYTOGENETIC STUDY IN COUPLES WITH BAD OBSTETRIC HISTORY
Vidya H K *1, B S Suresh 2.

ABSTRACT

Address for Correspondence: Dr.Vidya H K, Assistant Professor, Department Of Anatomy, Shridevi
Institution Of Medical Sciences And Research Hospital, Tumkur-572106, Karnataka, India.
E-Mail: vidyassmc@gmail.com

Background: Bad obstetric history (BOH) implies previous unfavorable fetal outcome. In couples with bad obstetric
history percentage of chromosomal abnormalities varies from

1-25% for individuals. Hence cytogenetic evaluation helps to detect any chromosome defects. This study was
done to correlate chromosomal variations with bad obstetric history.

Objective: To study the relation between bad obstetric history and associated chromosomal abnormalities. To
study different types of chromosomal abnormalities associated with the bad obstetric history

Materials and Methods: In the present study 60 couples with bad obstetric history were taken up for the study.
After taking informed consent, the history and clinical features were noted. Karyotyping was done using standard
procedures. Investigations were done to diagnose other associated conditions and were referred to the proper
centers for further evaluation and management.

Results: The study was conducted on 60 couples with bad obstetric history, and the following results were
obtained. Out of 168 pregnancy losses, 59% of pregnancy loss were in 1st trimester, 17% in second trimester, 12%
were IUD’s, 2% were still born, 10% others like died after birth or with congenital anomalies etc…. 17 anomaly
cases were recorded in antenatal scan. 24 couples had the history of consanguineous marriage. Cytogenetic
evaluation showed . 57 were normal male, 55 were normal female, 4 normal variations, 1 inversion and 2
translocations.

Conclusion: Karyotype analysis in couples with bad obstetric history helps in finding any chromosomal
abnormalities, which inturn helps in identification of chromosomal abnormality as the etiology, facilitates
genetic counseling and appropriate management.

KEY WORDS: Bad obstetric history ;congenital anomalies; Karyotype; consanguinity; balanced translocation;
Robertsonian translocation; mosaicism; inversion; chromosomal variation, genetic counseling.
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deaths still births, intra-uterine fetal death,
intra-uterine growth retardation and congenital
anomalies. [1]. Pregnancy loss can be defined
as the unexpected and unplanned spontaneous
loss of a pregnancy before the fetus is capable

All conceptions do not result in live births. Bad
obstetric history (BOH) implies previous
unfavorable fetal outcome in terms of two or
more consecutive abortions, early neonatal
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of extra-uterine survival [2]. Pregnancy losses
are more common among morphologically
abnormal embryos [3]. For any given pregnancy
the reported risk of pregnancy loss is 15% and
likelihood of consecutive three losses would be
0.34%. [4].
A high proportion of early miscarriages have
been found to have a chromosomal abnormal-
ity, approximately 50% in 1st trimester and 20%
in 2nd trimester [5]. Recurrent miscarriage has
been directly associated with parental chromo-
somal anomalies, maternal thrombophilic dis-
orders and structural uterine anomalies and in-
directly with maternal immune dysfunction and
endocrine abnormalities [6].
In couples with bad obstetric history the per-
centage of chromosomal abnormalities varies
from 1-25% for individuals, the most common
chromosomal rearrangement is balanced recip-
rocal or Robertsonian translocation which may
lead to unbalanced translocations in the fetus,
resulting in miscarriage. Other chromosomal
abnormalities seen usually are sex chromosome
mosaicism, inversion and ring chromosome [7].
In couples with chromosome defects cytogenetic
examination of both partners will be helpful in
predicting recurrence as wll as forming basis for
genetic counseling [6].
In the present study 60 couples with bad
obstetric history were evaluated for any chro-
mosomal abnormalities by karyotype analysis of
their peripheral blood.

from peripheral veins. Lymphocytes were grown
in RPMI 1640 culture and 15 % serum
supplemention. Phytohemaglutinin (PHA) was
added as the mitotic stimulant (0.5 ml of the
innoculum) and the samples were incubated for
72 hours at 370C in carbon dioxide incubator. The
cells were arrested at metaphase with 0.1%
colchicines. Hypotonic treatment was done and
cells were fixed with 3 changes of fixative (3:1,
methanol: acetic acid). The prepared slides were
stained with GTG (G-band using Trypsin and
Geimsa stain). Chromosomal analysis was done
under 100x, magnification. Overall. 15
metaphase spreads were screened and 5
metaphases were captured using a CCD cam-
era. The captured picture was further enhanced
by adjusting the sharpness, brightness and con-
trast and the printout was taken. According to
ISCN 1995  standards.
Karyotyping was done to detect any structural
and numerical abnormalities. The couples were
advised genetic counseling. Follow up of the
couples was done on regular basis.
Inclusive Criteria’s for selection of couples:
Couples with history of 2 or more recurrent abor-
tions/ stillbirths/ intrauterine deaths/congeni-
tal anomalies were included.
Exclussive Criteria’s for selection of couples:
Couples with less than 2 recurrent spontaneous
pregnancy loss Couples with any other illnesses
causing BOH, were excluded from the study.

MATERIALS AND METHODS
In the present study, 60 couples with Bad
obstetric history attending OP/ IP in the  depart-
ments of OBG, Sri Siddhartha Medical College,
Tumkur in between  February 2011 to January
2013. (Period of 2 years) were selected. After
taking ethical committee clearance, Informed
consent was taken and history regarding couples
age, address was recorded. Emphasis was laid
on history of consanguineous marriage among
couples, age at 1st conception, obstetric history,
and menstrual history. A brief general and sys-
temic examination of the couple were done, any
significant finding were documented. Karyotyp-
ing of the couples was done. The preparation of
the chromosomes for karyotyping was as follows:
About 2ml of heparinized blood was collected

RESULTS

Pregnancy loss at different duration of
pregnancy: Among 60 couples with BOH totally
168 pregnancy were lost, out of which more than
50% pregnancy loss are in the first trimester,16%
in second trimester, 2% are stillborn, 12% are
IUDS, 10% others.
Among 3 couples with chromosomal abnormal-
ity there were 8 pregnancy loss, out of which
4(50%) in 1st trimester, 2(25%) in 2nd trimester
and 2(25%) IUDS, out of 8 pregnancy loss,
couples with reciprocal translocation had 3
pregnancy losses in the 1st trimester, couple with
Robertsonian translocation had 1in 1st trimes-
ter and 2 in 2nd trimester. Couple with inversion
of chromosome 6 had 2 IUD’s.  Among two indi-
viduals with inversion of chromosome 9, there
were 6 pregnancy losses out which 5 were in
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the 1st trimester and 1 in second trimester. I n
couple with 9qh+ had 2 pregnancy loss in the
2nd trimester with antenatal detection of poly-
cystic kidney in both pregnancy losses.
Karyotype results of couples with BOH: In the
present study karyotyping of 60 couples with bad
obstetric history were done , out of 120  Karyo-
type  Normal 46,XY – 57,  Normal 46,XX – 56
Normal Variations –4
46,XY,9qh+,
46,XY,15p+,
46,XX,inv(9)(p11q13),
46XY,inv(9)(p11q13)

Fig. 1. Karyotypes showing normal variations.

Abnormal variation -3
Inversion  :- 46,XX,inv(6)(p22q13)
Reciprocal translocation:-46,XX,t(3;4)(p13;q33)
Robertsonian translocation :
-  45,XX,der(14;21)(q10;q10)

Fig. 2:
Karyotypes

Showing
abnormal

variations.

Fig. 3: Karyotype results of couples with BOH.
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Fig. 4: Pregnancy loss at different duration of pregnancy.

Out of 60 couples 24 couples had the history of
consanguineous marriage, among them 9
couples are of uncle niece relation, 13 couples
are of 1st cousins and 2 couples are far relatives.
Table 1: Distribution of couples based on consanguinity.

Relation Number Total %
Uncle niece 9[37.5%]

1st cousins 13[54.16]

Far relative 2[8.33%]

Consanguineous 
Marriage

24 40

---- 36 60
Non -  

consanguineous 
Marriage

Table 2: Cases with chromosomal abnormality,
variations and outcome of their pregnancies.

1st 2nd

14 Husband 3 + 2 0 0 2 46,XY,9qh+

20 Wife 4 - 0 0 3 1 46,XX,inv(9)(p11q13)
28 Wife 2 + 0 2 0 0 46,XX,inv(6)(p22q13)

41 Husband 2 - 0 0 2 0 46,XY,inv(9)(p11q13)
42 Wife 3 - 0 0 3 0 46,XX,t(3;4)(p13;q33)
42 Husband 3 - 0 0 3 0 46,XY,15p+

46 Wife 3 - 0 0 1 2
45,XX,der(14:21) 

(q10;q10)
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abortion in 
trimester Karyotype

Couple N
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N
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D

Bad obstetric history implies previous unfavor-
able fetal out come in terms of 2 or more
consecutive spontaneous abortions, early neo-
natal deaths, still births, intra uterine fetal death,
intrauterine growth retardation and congenital

DISCUSSION
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BOH had history of consanguineous marriage
in the study conducted by Razieh Dehghani
Firoozabadi et.al [12].  In the present study Out
of 60 couples 24 [40%] couples had the history
of consanguineous marriage. Consanguinity
may result in the homozygous condition for
recessive autosomal/ deleterious genes. This
homozygosity may have effect on the BOH. The
incidence of consanguinity reported in India was
5-60% mainly of uncle niece and first cousin
[13].
Incidence of chromosomal abnormalities:
Numerous studies have shown that about 5.5%
of couples experiencing three or more losses
have one partner who carries a balanced
chromosomal rearrangement, in comparison to
less than 0.55% in general population. These
rearrangements are detected twice as often in
the female partners with history of pregnancy
loss [2].
Razieh Dehghani Firoozabadi et al conducted
study “cytogenetic analysis in couples with
recurrent spontaneous abortion”. Karyotyping
was performed on peripheral blood sample of
88 couples 11(12.5%) couples had abnormal
karyotype [12].  Hemlata Purandare et al con-
ducted Cytogenetic evaluation of 440 couples
with BOH revealed chromosomal variations
were observed in 7 individuals (3.5%) [14].
S.Dubey M.R et al conducted study on 742
couples with recurrent pregnancy loss, chromo-
somal abnormalities were found in 31[2%] [8].
In the present study out of 120 individuals [60
couples] 3 abnormal karyotypes were reported
that is [2.5%]. In couples with bad obstetric
history percentage of chromosomal rearrange-
ment vary from 1-25% for individuals or 50% for
couples the most frequently occurring chromo-
somal abnormality is chromosomal rearrange-
ment that is translocation other chromosomal
abnormalities see usually are sex chromosome
mosaicism, inversion and ring chromosome.
Reciprocal translocations are found to be 60%
and Robertsonian translocation 40%. The
Incidence of chromosoml abnormalities may
differ between studies based on the their
selection of the samples [15].
In a combined study done by collecting comput-
erized database on 22,299 couples (44,398 in-
dividuals), 2.35% had CAs. Even from the pooled

anomalies.
The karyotype analysis in couples with BOH
helps to know the type of chromosomal abnor-
mality associated with the couples and helps in
providing proper genetic counseling about the
probability of having future normal pregnancy,
probability of having miscarriage or anomalous
baby, about prenatal diagnosis and in vitro
fertilization.
CA is included in the risk factors influencing the
recurrence risk of pregnancy loss. Numerous
studies have demonstrated that in around 5.5%
of the couples, who have had RPL, one of the
partners is the carrier for a balanced chromo-
somal rearrangement, in contrast to its incidence
of less than 0.55% in the general population. It
has been observed that the balanced chromo-
somal rearrangements have been detected to
be present twice often in the female partners.
In male the rearrangements are often associ-
ated with infertility [7].
The present study is based on karyotype analy-
sis of 60 couples who presented with history of
BOH.
Pregnancy loss at different duration of preg-
nancies: The study conducted by S.Dubey et al
reports 78.3% of abortions were in the 1st tri-
mester,20% in the 2nd trimester, 1.7% in the third
trimester [8]. In the present study Out of 168
pregnancy losses 99 in 1st trimester, 28 in the
second trimester, 24 in the third trimester, 17
others. In the study conducted by Warburton et
al and Boue et al documented that chromosomal
abnormalities account for at least 50% of all
spontaneous losses and about 60% of first tri-
mester losses [6].
Consanguinity and BOH: Most studies in India
have shown that early postnatal mortality is
higher in the progeny of consanguineous unions,
due to expression of deleterious recessive gene.
(10). Marriage is regarded as consanguineous
if it has been contracted between spouses who
are related as second cousins or closer, since
the levels of homozygosity in marriages beyond
second cousin differ only to a minor degree from
those observed in the general population [10].
Study conducted by S Amudha et al reported
42.38% of couples with BOH had history of con-
sanguineous marriage [11].  46% of couples with
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data, statistically significant differences have
not been observed between the major CAs and
the types of reproductive wastage and / or the
presence or absence of normal live births [16].
Karyotype results: Study results of Sayee
Rajangam et.al.shows Chromosomal abnormal-
ity was found in 83 cases of the 1870 total
samples (4.4%). The chromosomal variants were
present in 79 out of the 1870 (4.2%). The struc-
tural chromosomal abnormality 49 (2.62%), The
numerical abnormality in 34 (1.18%) [7].
Study results of S.Dubey M.R et al shows chro-
mosomal abnormalities were found in 31[2%]
individuals with 22(1.48%) structural and
9(0.6%) numerical abnormalities, 21[1.4%] were
found to have chromosomal variants  [8].
Study results conducted by Usha.R.Dutta et al
34(1.46%) show chromosomal abnormallities.
33[1.41%] cases showed structural aberrations,
1[0.04%] case of numerical anomaly. 44[1.89%]
cases showed normal polymorphic variants [17].
Study conducted by Razieh Dehghani Firoozabadi
et al revealed  chromosomal abnormality in 9
(5.11%) couples. Numerical abnormality in
6(3.4%), structural abnormality in 3(1.7%), varia-
tion in 2(1.13%) [12].
In the present study 3 abnormal karyotypes were
reported that is [2.5%].  All 3 are structural
abnormalities, 0 numerical abnormalities,
4(3.3%) chromosomal variation.

Table 3: Karyotype results in various studies.

Study Chromosomal 
abnormality%

Structural 
abnormality%

Numerical 
abnormality%

Chromosomal 
variation%

Sayee Rajangam et.al. 2007 [7] 3.60% 2.62% 1.02% 4.20%

S.Dubey M.R et al 2007 [7] 2% 1.48% 0.60% 1.40%

Usha.R.Dutta et al 2011 [17] 1.46% 1.41% 0.04 1.89%

Dehghani Firoozabadi et al [3] 5.11% 1.70% 3.40% 1.13%

Present study 2.50% 2.50% 0 3.30%

six percent. The specific chromosome involved
in translocation also influences these statistics
[2].
The risk of miscarriage in couples with recipro-
cal translocation is approximately 50% with
Robertsonian translocation, the risk is approxi-
mately 25%. Most couples with balanced
chromosome rearrangements have healthy
children, however, homologous robertsonian
translocation always result in fetal aneuploidy
[18]. The carries of these translocations can
exert negative effect on reproduction by produc-
ing an unbalanced gamets during meiotic seg-
regation hence these carriers have an increased
risk of abortions or child with an unbalanced
karyotype compared to general population [7].
Chromosomal variations in couples withBOH:
Study results of Hemlata Purandare et al
chromosomal variations were observed in
57(6.47%) out of 880 individuals. 9qh+ seen in
9(1.02%) individuals 15p+ in 7(0.79%) individu-
als, inversion of chromosome 9 in 9(1.02%)
individuals [14].  S.Dubey M.R et al conducted
study on 742 couples with recurrent pregnancy
loss 21(1.41%) cases with chromosomal varia-
tions were observed, 4 cases of 9qh+(0.26%),
3(0.2%), cases of pericentric inversion of
chromosome – 9, 15p+ among 2(1.3%) cases.(8).
Hema Purandarey et al conducted study
observed 76(3.16%) cases of various chromo-
somal variation among 1200 couples, 34(1.41%)
cases of inversion of chromosome – 9 , 2 cases
of 9qh+(0.08%) [19].
In the present  study out of 120 individuals
4(3.33%) cases showed chromosomal variation
out of which 1(0.83%) case of 9qh+, 1(0.83%)
case of 15p+, 2(1.66%) case of inversion of chro-
mosome nine.

Fryns and Van Buggenhout reported that of the
chromosome abnormalities observed in couples
with two or more pregnancy loss, two third were
balanced autosomal translocation, with inci-
dence of such translocations being 30 times
higher than the general population. Prospective
studies on couples identified as balanced trans-
location carriers indicate that eighty percent of
their pregnancies end in abortion, while sixteen
percent lead to the birth of healthy new born;the
risk of giving birth to an abnormal child with
chromosome imbalance is approximately four to

Fig. 5: Chromosomal variations in couples withBOH in
various studies.
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CONCLUSION
The present prospective study was done in 60
couples with Bad obstetric history in Division of
cytogenetics, Department of Anatomy, Sri
Siddhartha medical college.
The maximum  number of pregnancy loss were
found in 1st trimester. Incidence of consanguin-
eous marriage is more among couples with bad
obstetric history when compared to the general
population.
Karyotyping helps in recognizing any chromo-
somal abnormality present in the couples with
BOH with incidence of 2.4% in the present study,
which may affect their future pregnancy.
Genetic counseling will be helpful in couples
with chromosomal abnormality,  about interven-
tions in future pregnancies by knowing the cause
for their recurrent pregnancy loss.
Larger studies is required to evaluate and
understand the Other chromosomal abnormali-
ties in couples with BOH responsible of causing
pregnancy loss and congenital anomalies in the
children.

BOH- Bad Obstetric History
RM- Recurrent Miscarriage
OP- Out Patient
IP- In patient
PHA- Phyto haemagglutinin
CA- Chromosomal abnormality
RPL- Recurrent pregnancy loss
OBG- Obstetrics and Gynecology
RPMI medium- Roswell Park Memorial Institute
medium
ISCN 1995- International System for Human cyto-
genetic Nomenclature
CCD- Charge couple device
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