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Abstract

Recurrentpregnancylosslsadevastingeventaffectingl-5%of
couples in their reproductive life. -chromosomal 

rearrangements are

considered to be an important ,ouri of recurrent miscarriages with prevalence

of translocation in eiiher of the parent. Purpose of present-study, is to detect

ih, prurnnre ,f chromosomal ibnorrnqlities in the females suffering from

recurrent pregnancy loss in Meerut region. A total of 300 female subiects

with two or rnore consecutive pregnoncy loss we.re evaluatedfor the presence

of chromosomal translocaiioi through bloott lymphocyte culture' All

iroredur6 followed were in accordance with the ethical standards of the
'responsible 

committee onhuman experimentation (institutional andnational)

and witk the Helsinki Declaratioi of 1975, as revised in 2aa8' Informed

consent was obtaineclfrom all patients for being inchtded in the study' In our

present study, chromisomal iberrations were found in twelve females with

six having reciprocal translocation, four with inversion, one case with

RobertsonianT?anslocation and one case of Balanced Complex chromosomal

Rearrangement. Early recognition oi p"ttnce of any chromosomal
-abnormiity 

will be ietpful tn prouidiig genetic counselling and fetal

monit oring in sub s e quent pre gnancie s'

Keywo rds z Sp o nt ai e o 6 ib ri t i ons, c hrom o s o m al ab er r at i o n, t r ans I o c at i on'

genetic couns elling, CCR.
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Introduction untreated diabetes .Among these well
Miscarriages which are established one are genetic, uterine

considered as most common anomaliesandthrombophillia.However
complication of pregnancy, affects studies reveal that in 4Yo to Byo of
approximately 15% to 20Yo of all coupleswithrecurentpregnancyloss
clinicallyrepognizedpregnanciesinthe there is presence of chromosomal
general popu-lation with recurrent abenationinatleastone oftheparhrers
pregnancylosffiPl)occruringinabout which may be either numeiical or
l%oto2o/oofthis samepopulation. The structural
taditional definitionofRpl.included This study was conducted to
those couples initt 3 or more determine the roie of chromosomal
spontaneous abortions. The ASRM abnormalities in causing recurrent
(American Society of Reproductive pregnancy loss. Identification of the
Medicine) has defined RPL as 'h distinct underlying factors is crucial not only for
disorder defined by 2 or more failed the development of more successful
clinical pregnancies". Several studies teatment but also in the improvement
also recently indicated'that the risk of ofthe outcome offuture pregnancies in
rycuryntmiscarriageafter2 successive women experiencing Recurrent
lossesissimilartotheriskofmiscarriage Miscarriages 6M). Genetic factors
in women after 3 successive losses; thus, causing RM are, however, difficult to
itisreasonabletostartanevaluationafter study because the foetus is lost at an
2 or more oonsecutive spontaneous early stage of development and is
miscarriagesto determinethe causeof therefore difficult io examine.
theirpregnancyloss, especiallywtrenthe consequently, most ofthe studies and
woman is older than 35 years of age, or the present study is based on studying
when the couple have had difficulty the couples experiencing th!conceiving. miscarriages

Various factors that are MaterialsAndMethods
considered to be associated with Thisshrdyincluded3O0females
recurrent pregnancy loss include with occurrerr"e of two or moreparental and'' fetal chromosome recurrentpregnancyloss fromMeerut
abnormalities, uterine abnormarities, region who visited different
antiphospholipid syndrome, some glrnecological centers between October
thrgmlonlilias, autoimmunedisease 2010 and December iori. gi""I
and endocrinological disorders sirch as samples ofthese subjects were refened
polycystic ovarian syndrome and for cyogenetic stuiies at the Dr Lal
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Pathology Lab, Delhi rhe medical karyotype (Table l). Among twelvg
historyofthepatientswasalsotakenin subjects, abnormalities included siiconsideration. balanced Reciprocal Translocation (501

Chromosome preparation and GTG %.) withovelall incidenceof2Yo,fov
banding !i*' inversions (33.3%) with overall

For stand4gd cytogenetic incidence of l.4o/o, one case of
analysis, heparinizet human whole Robertsonian Translocation (8.33%)
blood (0.4 mL) was cultureda3T. C withoverallincidenceof0.3%andone
for 72 hr in 1OmL Cfuromosome case of Balanced Complex
Medium (RPMI 1640). Cell division Chromosomal Rearrangements i.e.,
was arrested by colchicine (1Opg ml-t) CCR (8.33%) rvith overall incidence
for 30 minutes. Chromosome of}.3%(BarChart l&2).
preparations were made by incubating Discussion
thecellsuspensionin0.0T5mKCLfor Theevaluationofpatientswith
13 minutes followed by a fixation step a history of repeated spontaneous
in a freshly prepared mixture of 3:1 abortionsrequirescarefrrlconsideration
methane: acetic acidat-}}"C.GTG of potentiai genetic, anatomic,
banding was performed by incubating endocrine, infectious, and immrurologic
glass slides ina}.}5%1rypsin solution facton.Assigningproperetiologicalrole
at 37" C for 15 second followed by to each ofthese contributing factors is
rinsingtheslidesinphosphatebuffered often unclear, however the specific
salineandstainingin5%Giemsastains information about the cytogenetic
for 8 minutes. Then slides were rinsed makeup ofthe couples andifpossible
with water and air dried. Chromosomes of the abortus, still remains a primary
were analyzed using image software focus during evaluation of such cases.
cytovision 4.2. Karyotypes were In this study, the incidence of
reportedasperISCN 1995. chromosomalabnorrnalitiesamongthe
Results females 'r,rith RSA was 4%o The

A total of 300 females with frequencyreportedinliteraturevaries
history of repeated abortions were from2.9 to 5o/o except few studies in
examined. The age ofttrefemalesranged which higher frequencies have been
from 21 to 37 years. reported but the number of subjects

Among the studied subjects, studied were less. The incidence of
twelve females with overall incidence o1 chromosomal abnormalif in couples

4o/o were found to have abnormal 
ffi;|ffirJ,XTi;H;?fir:il"tr
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average, which is less than that of the chromosomal abnormality is the risk of
present study. giving birth to an abnormal child . Their

The finding of this study is in riskofgivingbirthtoanabnormalchild
agreement with the study of with chromosomal imbalance is very
D ubey etql. on 742 couples, which low. The exact risk depends upon the

showed 2o/o_risk of chromosomal specific cltomosome involved, size of
abnormalitiftinsubjectswithrecurrent segment(s) involved in the
spontaneous abortions, of which reillTangement, sexofthetansmitting
structural abnormalities formed the parentandthemode ofascertainment.

.3
largest group. The findings of this study Only one case ofRobertsonian
are also inagreementwiththe studyof translocations was reported with
Sheth etal. on 415 couples, which t(l4q;21q). It is a common and
showed 3.5% risk of chromosomal significant type of chromosome
abnormalities in subjects with recurrent rearrangement that is formed by fusion
spontaneous abortions. of the whole long arms of two

ln the present study, acrocentric chromosomes
Translocations constituted about 50% (chromosomes with the centromere
ofall the chromosomal abnormalities, near the very end). One in about 900
which makes it the most common babies is born with a Robertsonian
chromosomalabnormality. The findings tanslocationmakingitthemostcommon
of Sheth et al. (2A12), are also in kind of chromosome rearrangement
agreement of our study who reported known in people. Balanced Roberts
the presence of 3.5Yo chromosomal oniantranslocationonlymafferswhena
abnormalities. couple tries to have a baby. Studies

Inabalancedtranslocation, a indicate that when the Robertsonian
personusuallyhasallthe geneticmaterial tanslocation is matemal, there is greater

necessary for nomral growth - a piece risk that fetus will exhibit an unbalanced

ofachromosomeismerelybrokenoff phenotype. In the present case,

and attached to another one. Carriers Robertsoniantanslocationsbetween 14

of balanced chromosome and?l mayresultintrisomy2l (Down
reatangements,atthoughphenofpically syndrome).

normal, experience recurrent adverse Pericentric inversion of
pregnancy outcomes as a consequence chromosome 9 was noted in four out of
offormationofunbalancedgametesand twelve cases in which breakage and
another important concern in couples reunion have occurred at bands 9p1l
with a partner having structural and9ql3.Thoughpericentricinversions
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t ur. U..n a.t"cted in all chromosomes entirely healthy, it was concluded that

with varying fiequencies, chromosomes three way translocation was balanced'

2,5,7,9 and l0 are staiisticallymore Ascertainment was done because of

prone to rearrangements. As many as recurrent spontaneous abortions'

i:100 people extu=bit suchinversions in Although no cytogenetic study of the

the heterochrdmatic region of abortuses of this subject was

chromosomeg,whtchisconsideredto conducted, it was reasonable to

;;;;;;d"rion rli*t. This study associateherspontaneousabortionsdue

showed that inversion of chromosome to unbalanced karyotype in fetus. The

9 is the most common yariant. It was probandconceivedafterthisevaluation"

seen in four of all females in this study The couple did not giv-e consent for any

and its relative hi gh prevalence pruratal testing' She delivered afull-term

*gg.r,.atfru,inversionofiloomoso*e normal male baby without any

g is the most common chromosomal malformations. The karyotype ofthg

alteration associated with repeated baby was done for balanced

fr.gn*"y toss but it does not ,onfn* rearrangement and the baby was found

*V"ttorgt"fationshipwithspontaneous to have 46XY karyotype'

abortions. Furthermore studiesneedto Conclusion

be done to prove any strong cytogeneticanalysisshouldbe

association. performed in all couples withmore than

Three way translocations two spontaneous abortions as it is an

involving reciprocal exchange are not so important part 9f the etiolo gical

common, one case of ieciprocal investigation. Physiciansshouldbear in

translocations in which three mindthatatleast5%ofthecouplesthey

chromosomes were involved in a examine,chromosomalabnormalityis

particular translOcation event was thecauseofabortion. Thosecaseshave

observedinthepresentstudy. Thiscase to be detected as early as possible. to

involves long arm of chromosome 4 and anange for adequate genetic counseling

shortarmoichromosome 16and20. and to allow parents to make an

As the woman on whom this informed reproductive decision

rearrangement had been identified was regarding subsequent pregnancies
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Tablel : IDE{TIFIED CHROMOSOMAL ABNORMAT.ITIES
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NO
KARYOTYPE AGE DESCRIPTION

I 46,Xx Q;ls)(pt6;q,26) 3',| balancecl 'lianslocatiou 
between the upper

arm of chromosome 2 and lower arm of
chromosome 15.

2 46,xx (a;15)(pl6;q32) 30 Balanced t anstocii@
arm of chromosome 4 and Iower arm of
chromosome 15.

!+o,^r(( I t ;z 4\p2 3 ;ql I )) 24 Balanced Translocation between the upper
arm of chromosome I I and lower arm of
chromosome 22.



4 4 6,XX t(7 ;l 5)(q22 ;q2 6) 28 Balanced Translocation between the upper
aim of chromosome I and lower arm-of
chromosome 2.

5 4 6,Y\x (a ; I s )(p{6;q22) 27 Balanced Translocation between the upper
arm of chromosome 4 and lower arm of
chromosome 15.

6 46,XX t(5;8)(ql5;p2D 2t Balanced Translocation between the lower
arm of chromosome 5 and upper arm of
chromosome 15.

7 46,XX,inv(9)(pl lq13) 25 Pericentric inversion of chromosome 9 in
which breakage and reimion have occured
at bands 9pl I and 9q13.

8 46,XX,inv(9)(p1 1q13) 24 Pericentric inversion of chromosome 9 in
which breakage and reunion have occured
at bands 9pl I and 9q13.

9., 46,XX,inv(9)(p11ql3) JJ Pericer.tric inversion of chromosome 9 in
which breakage and reunion have occurred
at bands 9pl I and 9q13.

l0 46,XX,inv(9)(pl lq13) 27 Pericentric inversion of chromosome 9 in
which breakage and reunion have occurred
at bands 9pl I and 9q13.

11 45,XX,rob(14;2 l)(ql0ql0) 23 Robertsonian translocation with one normal
chromosome 2l andthe derivative 14;21

12 4 6,XX,t(4 ; I 6 ;l 0)(q23 q27 ;p 1

3.3;p l5)
2t Balanced complex rezrrrangement involving

long arm of chromosome 4 and short arm of
chromosomes 16 and 20.
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Bar Chart I showing ddectedchromosomal abnormalities amongaffected females

Frequenry Of Chrosomal Aberrations
Among Studied Cases

TRANSLOCATION

CH

REA

Bar Chart 2 showing frequency of ch,omosomal aberrations among studied cases
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Fig 1: case 1 showing Balanced Translocation between chromosome 2 and

15.
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Fig2: case 11. showing Robertsonian Translocation
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Fig 3: case showing Balanced comprex chromosomal Rearrangement
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