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ABSTRACT 
 

Aim: To study the prevalence of Down syndrome by conventional chromosome analysis and G-
banded karyotyping. 
Materials and Methods: A retrospective analysis was performed on the case records of2750 
paediatrics patients, of which 682 cases of confirmed Down syndrome was recorded by G-banding 
karyotyping. 
Results: Non-disjunction was the most common type of abnormality followed by Robertsonian 
translocation and lastly mosaic in ratio of 92.2:7.0:0.73 respectively. 
Conclusion: Results suggest that advanced maternal age is classic risk factor attributed to the 
incidences of Down syndrome. 
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1. INTRODUCTION 
 
Down syndrome (DS) is a common chromosomal 
anomaly associated with multiple congenital mal 
formations and mental retardation (MR) in 
humans. The incidences in India are 1 per 850-
900 live births [1,2]. 
 
The extra 21 chromosome of DS individuals in 
95% cases possess as free trisomy resulting 
from non-disjunctional error of chromosome 21 
during gametogenesis. On the other hand, 2 to 
4% showed a Robertsonian translocation and 1 
to 3% showed mosaicism. 
 
The clinical features are important for an early 
diagnosis to reduce morbidity and mortality. 
Apart from karyotype most characteristic features 
are mental retardation, congenital heart defects, 
facial features and in some cases developing 
AML at latter stage [3].

 

 
The relation of advanced maternal age to an 
increased risk of DS have been well 
documented. In addition, maternal risk other than 
maternal age for DS births is clearly includes 
genetic and other risk factors in few published 
studies.  With regard to genetic factor, Coppode 
et al. [4] have studied the role of methionine 
synthase reductase (MTRR), G-polymorphism as 
maternal risk factor for birth of DS in Caucasian 
women.  On the other hand, Shalaby [7] 
explained other risk factors such as 
consanguinity, drug and environmental toxins 
and reproductive functions for increase 
incidences of DS. 
 
The present investigation is aimed to study the 
prevalence of Down syndrome in Gujarat and 
Western India and its possible cause. 
 

2. MATERIALS AND METHODS 
 
The study included a total of 682 children with 
DS confirmed by cytogenetic diagnosis during 10 
year period (from 2004-2014). The peripheral 
blood samples were used for cytogenetic 
diagnosis. While receiving blood samples 
informed consent was obtained from parents. 
 

Chromosome preparation was done from 4-5 ml 
of peripheral blood collected in heparin for          
all subjects. Giemsa-Trypsin-Giemsa (GTG) 
banding was performed according to method of 
Seabright [5]. In each case minimum 30 
metaphases were examined and minimum 5 well 
spread chromosome plates were photographed 

and they were karyotyped by IKAROSE software 
(Carl-Zeiss, Germany). In case of mosaicism 
minimum of 70 metaphases were scored. 
 

3. RESULTS 
 
A total of 2750 clinically suspected cases were 
referred to our diagnostic laboratory for 
cytogenetic analysis. Of which 682 cases were 
found confirmed DS. The rest 2068 cases were 
found to be normal and did not show any 
chromosomal anomalies. The mean maternal 
age of all DS calculated and it was found to be 
31.3 years in free trisomy. The data analysis 
showed that maternal age was above 35 years in 
36% cases. On the contrary, it was lowered 28.6 
years in traslocation and 26.2 years in mosaic 
DS (Table 1). 
 
The abnormal karyotypes are listed in Table 1. 
Chromosomal non-disjunction was the most 
common type of abnormality followed by 
translocation and lastly mosaic 92.2, 7.0 and 
0.7% respectively. Table 1 also shows a marked 
excess of males in non-disjunction and 
translocation groups as compared to mosaic DS. 
Fig. 1 shows G-banded karyotyped of male with 
21 trisomy, while Fig. 2 depicts male DS with 
46,XY,der(21;21)(q10;q10) +21. 
 

4. DISCUSSION 
 
The patients reported in this study on DS in 
Gujarat and Western India were all diagnosed 
postnatally. The frequency of free trisomy 
reported in the present study is most common 
seen in 92.2% of cases which is in accordance 
with earlier reports [1,2,11]. 
 
Cytogenetic study was carried out from March 
2004 to July 2014 in which 2750 cases were 
referred to our laboratory for confirmation of DS, 
from these 682 were confirmed as DS cases. 
The frequency of free trisomy was 92.2% (629 
cases), RS translocation was 7.0% (48 cases) 
and frequency of mosaicism was 0.73%                         
(5 cases). 
 
It is well documented that the advanced paternal 
age combined with advanced maternal age 
significantly influences the incidences of DS [6]. 
However, there are conflicting reports regarding 
the maternal and paternal ages that increases 
the risk of chromosomal aneuploidy [7,8]. 
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Table 1. Karyotype analysis of 682 Down syndrome case 
  
Karyotype Total nos. (%) Ratio (M:F) Mean maternal age    

years 

Free trisomy 21 
47,XY,+21 
47,XX,+21 

629 (92.22%) 
394 (57.77%) 
235 (34.45%) 

1.67 31.3  

Translocation 
46,XY,t(13;21)(q10;q10) 
46,XX,t(13;21)(q10;q10) 
46,XY,t(14;21)(q10;q10) 
46,XX,t(14;21)(q10;q10) 
46,XY,t(21;21)(q10;q10) 
46,XX,t(21;21)(q10;q10) 

48 (7.03%) 
02 
02 
16 
07 
12 
09 

1.66 
1 
 
2.28 
 
1.33 

28.6 

Mosaic 
46,XY/47,XY,+21 
46,XX/47,XX,+21 

05 (0.73%) 
03 
02 

1.5   26.2 

Total 682 (100%)   

 

 
 

Fig. 1. Shows G-banded karyotype of male Down syndrome with 47, XY, +21 
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Fig. 2. Shows G-banded karyotyped of male Down syndrome with 46, XY, t(21;21)(q10;q10),+21 
 
In this study the overall sex ratio (male/female) 
was 1.67:1. The excess of males appears to be 
universal and reported in literature from all over 
the world. In addition excess of males were also 
reported in the present study in both 
translocation and mosaic which are unique in 
nature as compared to previous studies [2]. 
 
Maternal age at birth of DS children ranged from 
25 to 43 years with mean maternal age of 31.3 
years. There were reports of older maternal age 
having DS in previous studies from different 
countries [9,10]. On the other hand, few studies 
have also reported incidences of DS to a much 
young maternal age [11,12]. 
 
Although several studies have been carried out 
on the incidence of DS, but a complete 
understanding of the mechanism is yet to be 
ascertained. In our study mean maternal age 
was 31.3 years in free trisomy but in 
translocation it was 28.6 years and the least was 
in mosaic 26.2 years. Similar study carried out by 
Sheth et al. [11] have shown mean maternal age 
of 24.7 years for free trisomy, 24.3 year in 

translocation, 25.0 years in mosaic which are not 
in accordance with our study, though both the 
studies were basically carried out in Gujarat. 
 
With regards to other risk factors, unlike maternal 
age, recently Coppode et al. [4] have suggested 
folate polymorphism as genetic risk factor for 
birth of DS child in Caucasian women and 
Shalaby [7] reported consanguinity, drug and 
environmental toxins as other risk factors. 
 
In conclusion, it is important to note that 
advanced maternal age in the present study 
could be one of the classic risk factors for higher 
incidences in Down syndrome. Hence, it is 
important to educate women at high risk 
occurrence (e.g. advanced maternal age) to go 
for screening during pregnancy. The concept of 
preventive genetics should be reinforced with the 
National policy in the form of health insurance. 
 

5. CONCLUSION 
 
It is concluded from the present study that 
chromosomal non-disjunction was the most 
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common type of Down syndrome chromosomal 
abnormality in Western India. 
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