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Infertility is defined as the inability of a sexually active couple to 

achieve pregnancy despite unprotected intercourse for a period of greater 

than 12 months (World Health Organization, 2000). It is estimated that 

globally, 60-80 million couples suffer from infertility every year, of which 

probably 15-20 million are in India alone. This is an equally important 

national problem concerning reproductive health (Poongothai, 

2009).Primary infertility is as common and distressing a problem in India as 

in other parts of the world. Primary infertility cases were more common than 

secondary infertility cases. More than half of the infertile couple’s causes 

were from both male and female partners. The causes of male and female 

factors were abnormal semen parameters, endometriosis, tubal factor and 

ovulatory factor. The pregnancy rate and pregnancy outcome of assisted 

reproductive techniques (ART) such as IUI, IVF and ICSI are comparable in 

most reports. Semen abnormalities (22.4%), anovulation (17.2%), ovarian 

failure (8.8%), hyperprolactinemia (8.4%) and tubal disease (7.2%) are 

common causes of infertility. Overall, 30% of infertile women had primary 

infertility, and 70% had secondary infertility. Female age is the single most 

important determinant of spontaneous as well as treatment-related abortion, 

with a gradual decline in fertility especially after the age of 35 years 

(Menken et al., 1986; Templeton et al., 1996). 

 

INTRODUCTION 

Infertility is defined as a failure to 

conceive in a couple trying to reproduce 

for a period of two years without 

conception. The World Health 

Organisation (WHO) has defined infertility 

as a period of two years without 

conception, but many couples actually 

seek a medical opinion after one year of 

infertility (Poongothaiet al., 

2009).Infertility can be due to endocrine 

cause, related to age, exercise, obesity or 

infectious disease; it can be 

immunological, psychological, result from 

surgery or blockage, or be associated with 

defined abnormalities in the gametes (for 

example aberrant semen parameters). 

Perhaps the most common ‘cause’ of 

infertility is simply ’unexplained’ and this 

accounts for about 20% of couples ( 

Uehara et al., 2001). The genetic causes of 

infertility seen in about 15% of male and 

10% of female individuals is accounted for 
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by chromosomal abnormalities, single 

gene disorders and phenotypes with 

multifactorial inheritance. Chromosomal 

abnormalities including low level sex 

chromosome mosaicism were detected in 

12% of male and unexpectedly high in 6% 

of the women (Chandley 1984). The 

infertility male and female definitely have 

an increased risk to carry a chromosomal 

abnormality. Detection of such an 

abnormality is of fundamental importance 

for the diagnosis of infertility, the 

following treatment, the evaluation of the 

risk for the future child and the appropriate 

management of the pregnancy to be 

obtained. Therefore cytogenetic screening 

of both partners is mandatory prior to any 

type of ART  (Mau-Holzmann 2005). 

Approximately 5% of the couples are 

definitive infertility with a nearly zero 

chance of becoming spontaneously 

pregnant in the future. With age, 

cumulative probabilities of conception 

decline because heterogeneity in fecundity 

increases due to a higher proportion of 

infertile couples. In truly fertile couples 

cumulative probabilities of conception are 

probably age independent. Under 

appropriate circumstance a basic infertility 

work-up after six unsuccessful cycles with 

fertility-focused intercourse will identify 

couples with significant infertility problem 

to avoid both infertility under- and over-

treatment, regardless of age: Couples with 

a reasonably good prognosis (e.g. 

unexplained infertility) may be encouraged 

to wait because even with treatment they 

do not have a better chance of conceiving. 

The other may benefit from an early resort 

to assisted reproduction treatment (Gnoth 

et al., 2005). Although there are prospects 

for screening of sperm, current routine 

clinical practice is based on the screening 

of peripheral blood samples. Identification 

of genetic factors in the infertile couple 

has become good practice for appropriate 

management of the infertile couple.An 

attempt was made to review in brief the 

several causes underlying female infertility 

and to investigate a few female partners of 

infertile couples of to rule out a 

chromosomal etiology.A total of 20 female 

partners of infertile couples were evaluated 

to determine their constitutional karyotype 

in this study. 

METERIALS AND METHODS: 

Chromosomal analysis was performed on 

cultures of peripheral blood lymphocytes 

by the standard method. The karyotype 

was confirmed in all patients with the G-

banding technique; C-banding, nucleolus 

organizing regions (NOR) and 

fluorescence in-situ hybridization (FISH) 

were also employed when necessary. In 

these subjects the cytogenetic screening is 

mandatory prior to any ART procedure 

(including intrauterine insemination, IUI). 

RESULTS: A total of 20 female partners 

of infertile couples were investigated to 

determine the constitutional karyotype in 

the present study. These individuals were 

provisionally diagnosed to have primary 

infertility. 

 CLINICAL DATA:  

The mean age of these women was 

32 years (range 24 – 40 years).  

Consanguinity was seen in 3 cases (IF 3W, 

IF 17W and IF 20W). The average 

menorrheal age was 14 years (range 11 – 

17 years). The average length of infertility 

was 12.5 years (range 1½ years to 25 

years). The infertility was secondary in 

case of one patient, IF 2W. She gave a 

history of three first trimester spontaneous 

abortions and a subsequent two-year 

period of infertility. It was of interest to 

note that her cousin had also three 

spontaneous abortions but followed by 15 

years of infertility. The maternal 

grandmother of the case IF 1W had three 

children born to her after ten years of 

marriage while her two maternal aunts 

experienced infertility having two 

spontaneous abortions initially. The 

maternal aunt of the patient IF 5W is 
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infertile for 25 years, while the sister of IF 

10W has no issues for 10 years. Hormonal 

assay revealed a normal study wherever 

data was available.  Ultrasonogram (USG) 

study revealed a bilateral polycystic 

ovarian disease in four cases (IF 8W, IF 

12W, IF 14W and IF 15W). Laparoscopy 

has been performed for 8 cases - 

Polycystic Ovarian Disease (PCOD) was 

observed in one (IF 19W), mild salpingitis 

in two (IF 4W and IF 16W), bilateral tubal 

block in one case (IF 8W) and 

salpingectomy (which had been performed 

prior to the investigation) in one (IF 2W) 

(Table 3). The remaining three recorded a 

normal study.  HSG was performed on 7 

female partners and flimsy adhesion of 

uterine cavity was seen in one case (IF 

3W). Endometrial polyposis was noticed 

in a woman (IF 10W) and bilateral tubal 

block in another (IF 18W) block in another 

(IF 18W).The other women were found to 

have normal uterus, fallopian tubes and 

ovaries. 

CYTOGENETIC PROFILE: Analysis 

of GTG-banded metaphases revealed a 

normal karyotype 46,XXin all 20 female 

partners of infertile couples in this study 

(Table 3; Fig. 2). A normal GTG-banded 

karyotype depicting 46,XY pattern is given 

in Fig.1. A heteromorphic variant 

involving an extended satellite stalk on D 

group chromosomes was seen in two 

cases. The variant chromosome was a 

chromosome 15 in one case (IF2W; Fig. 3) 

while it was a chromosome 14 in the other 

(IF10W; Fig.4). The variants were studied 

using AgNOR banding technique.  

CONCLUSION 

A total of twenty infertile women 

were investigated to determine the 

constitutional karyotype as the primary 

step. The average duration of infertility 

was 12.5 years (range 1½ years to 25 

years). Consanguinity was present in three 

cases. Polycystic Ovarian Disease was 

seen in five individuals while two women 

showed bilateral tubal block. Analysis of 

GTG-banded metaphases obtained from 

cultured lymphocytes using standard 

protocols revealed a normal chromosomal 

pattern in all the individuals. 

Heteromorphic variants such as an 

extended satellite stalk on chromosomes 

14 and 15, 14pstk+ and 15pstk+ 

respectively, were noted in a single case 

each. An overall increased frequency of 

chromosomal aberrations in male and 

female partners of couples referred for 

intracytoplasmic sperm injection has been 

observed and they consist mostly of 

translocations,inversions and numerical 

sex chromosome aberrations (Mau et al., 

1997). Routine cytogenetic analysis cannot 

be advocated in normovulatoryinfertile 

women although the relatively higher 

frequency of abnormal karyotypes in 

women with secondaryinfertility indicates 

that this subgroup of patients might benefit 

from a routine karyotype analysis 

(Papanikolaouet al., 2005). The probands 

IF2W and IF10W showed heteromorphic 

variations in chromosomes15 and 14 

respectivelyin this study. AgNOR- 

banding confirmed that it was due to an 

elongation of the satellite stalk region 

localized at the proximal short arm in the 

former. Human chromosome polymorphic 

variants can be seen in three forms: i) 

heteromorphisms shown by short-arm 

regions of D- and G- group chromosomes, 

ii) heteromorphisms shown by paracentric 

long arm regions of chromosomes 1, 9 and 

16, and iii) variation in the length of the Y 

chromosome. It has been known that the 

short arm of all five acrocentric 

chromosomes of both D-chromosomes and 

G-chromosomes are satellited and the 

regions namely i) satellite, ii) stalk and iii) 

short arm proper vary greatly in size and 

morphology. Short arms of acrocentrics 

are heterochromatic, and therefore, 

extensive variations are possible, usually 

without any detrimental effect.  
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Fig. 1 - GTG-banded karyogram from a healthy individual showing a normal 46, XY 

Chromosome pattern. Inset shows the banded metaphase. 

                             

Fig. 2 - GTG-banded karyogram from the patient IF 4W showing a normal 46, XX 

Chromosome pattern. Inset shows the banded metaphase. 

 

 
Fig. 3 - GTG-banded metaphase from the patient IF 2W showing the heteromorphic 

variant chromosome 15 (shown by arrow). Inset shows the AgNOR-banded variant 

chromosome. 

 

         
Fig. 4 - GTG-banded metaphase from the patient IF 10W showing the heteromorphic 

variant chromosome 14 (shown by arrow). 
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Patient 
ID 

Age 
(y) 

Durati
on 

of 

marria

ge (y) 

Consan- 
gunity 

Age at 
menarche 

(y) 

Hormonal 
assay 

USG LP HSG Karyotyp
e 

IF 1W 35 9 No 13 

FSH-3.51 

LH-6.39 
P-17.9 

Uterus 

normal, both 

ovaries 

normal, small 
follicles seen 

in both 

ovaries. 

Not available Not available 46,XX 

IF 2W 33 2 No 16 

FSH-3.84 

LH-3.92 

P-24.94 

Uterus 
normal 

Salpingectomy Not available 

46,XX, 

15pstk+ 

 

IF 3W 28 9 Yes 13 
Not 

available 
Not available Not available 

Uterine cavity 
with flimsy 

adhesion 

46,XX 

IF 4W 27 9 No 14 

FSH-4.31 

LH-2.24 

P-14.55 

Not available 

Uterus normal 
right tube 

normal mild 

salpingitis 

Ostia normal 46,XX 

IF 5W 36 11 No 13 
Not 
available 

Not available Not available Not available 46,XX 

IF 6W 40 25 No 17 
Not 

available 
Not available 

Uterus ovary 

normal 
Not available 46,XX 

IF 7W 30 7 No 13 P-7.73 Not available Not available Not available 46,XX 

IF 8W 38 3 No 15 

FSH-7.36 

LH-2.49 
P-17.32 

Both ovary 

PCOD 

Ovary is normal, 

left distal tubal 

block, right 

corneal block 

Cavity normal 46,XX 

IF 9W 34 7 No 13 

FSH-6.0 

LH-3.5 

P-5.8 

Ovary uterus 
normal 

Not available Not available 46,XX 

IF 

10W 
32 2½ No 15 

Not 

available 
Not available Ovary is normal 

Uterine cavity 
ostia normal, 

endometrial 

polyposis 

46,XX, 

14pstk+ 
 

IF 

11W 
42 6 No 12 

Not 

available 
Not available Not available Not available 46,XX 

IF 

12W 
25 1½ No 13 P-8.14 

Tubular 

cystic lesion 
both ovaries 

Not available 
Chronic 

hydrosalpinx 
46,XX 

IF 

13W 
30 8 No 13 

FSH-7.1 

LH-17.5 

P-34.5 

Uterus is 

normal 
Ovary is normal Not available 46,XX 

IF 
14W 

27 7 No 11 

FSH-6.38 

LH-4.60 

P-18.77 

Polycystic 
ovary 

Not available Uterus normal 46,XX 

IF 

15W 
28 5 No 14 

FSH-5.07 
LH-9.80 

P-6.01 

PCOD Not available Not available 46,XX 

IF 

16W 
24 4 No 15 

FSH-4.62 

LH-2.31 
P-27.69 

Not available 

Normal bended 
with mild 

salpingitis, 

fimbria free. 

Not available 46,XX 

IF 
17W 

24 6 Yes 13 P-18.73 Not available Not available Not available 46,XX 

IF 

18W 
37 12 No 13 

FSH-9.45 

LH-8.45 

P-34.19 

Not available Not available 

Uterus normal 

bilateral tubal 

block 

46,XX 

IF 
19W 

29 12 No 13 

FSH-4.27 

LH-5.67 

P-34.19 

Not available PCOD Not available 46,XX 

IF 
20W 

29 15 Yes 15 
Not 
available 

Not available Not available Not available 46,XX 
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Table 3 - Clinical and cytogenetic data on female partners of infertile couples USG – 

Ultrasonography; LP – Laparoscopy; HSG – Hysterosalpingogram PCOD - Polycystic ovary 

disease; FSH - Follicle-stimulating hormone; LH - Luteinizing hormone; P – Prolactin. 

 

The biological significance of these 

variants, or heteromorphisms, is still 

poorly understood. Yet their use as genetic 

markers is a powerful tool in clinical 

diagnosis, paternity exclusion and 

population genetics (Kalz and Schwanitz, 

2004; Bhasin 2007). However, this routine 

screening also includes a karyotype ofthe 

female partner though there is still no 

general agreementwhether such an analysis 

is mandatory (Papanikolaouet al.2005; De 

Braekeleeret al. 2006). A review of the 

relevantliterature concludes that 3.6% of 

the men and 4.2% of thewomen carry a 

chromosomal abnormality (De 

Braekeleeretal. 2006). In conclusion, 

genetic testing including chromosomal 

analysis in both partners of couples 

undergoing ICSI treatment was strongly 

recommended (van der Venet al. (1998; 

Schreurset al., 2000;Rosenbusch 2010). 
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