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Down syndrome is a common genetic disorder found in about one in every 800 live births. 
The diagnosis is normally confirmed through conventional karyotyping, through evidence of 
extra material from chromosome 21.1 The aim of our study was to investigate the cytogenetic 
findings of patients with Down syndrome who were diagnosed by a clinical genetics service 
in southern Brazil between 1975 and 2008. All karyotyping was performed in the same labo-
ratory, using the G-bands by trypsin using Giemsa (GTG) technique. A mean of 22 cells per 
case were analyzed (range: 5 – 80).

Our sample comprised 644 patients (364 males and 280 females). Full trisomy of chromo-
some 21 was the predominant alteration observed in 598 of these patients (92.9%). Chromosomal 
abnormalities of structural type were observed in 26 patients (4%). These were composed 
of Robertsonian translocations involving chromosome 21 and chromosomes 14 (n  = 12),  
21 (n = 10), 15 (n = 1) and 22 (n = 1). In addition, two cases showed a reciprocal translocation, 
one of them involving chromosomes 21 and 5 and another with a complex translocation involv-
ing chromosomes 5, 21 and 22. Among the patients with structural chromosomal abnormali-
ties, karyotyping analysis on the parents was performed in relation to 11 patients. Structurally 
balanced alterations were detected in five of them (45.5%). 

Mosaicism was identified in 20 patients (3.1%) and usually involved two cell lines: one 
normal and one with trisomy 21 (n = 15). However, two patients (10%) presented mosaicism 
involving three cell lines. Five cases (25%) showed a cell line with double aneuploidy, and four 
of them involved chromosomes 9, 14, 21 and X, respectively. The fifth patient presented an 
additional marker chromosome. Six patients (30%) among the 20 had mosaicism for trisomy 
21 that was lower than 10%. The mean number of cells analyzed in these cases was 42 (the 
maximum was 80 cells; range: 15 – 80).

In our review of the literature, using the PubMed, SciELO and Lilacs databases, we did not 
identify any studies that evaluated the cytogenetic profile of patients with Down syndrome in 
Latin America. The frequencies of the different changes to chromosome 21 observed in our study 
were consistent with those described in the literature.1-5 Full trisomy of chromosome 21 was the 
main abnormality observed (84.8% to 97.7%). The structural abnormalities usually consist of 
Robertsonian translocations, involving chromosomes 14 and 21. Unusual structural abnormali-
ties, as observed in two patients of our study, are considered quite rare.2,5 Detection of structural 
abnormalities is very important, since in these cases there is a need for parental karyotyping evalu-
ation for assessment of future reproductive risk. The other uncommon chromosomal findings in 
our sample consisted of double aneuploidy and mosaicism presenting more than two cell lines.5

Thus, our study highlights the importance of performing karyotyping analysis on patients 
presenting a clinical diagnosis of Down syndrome, especially with a proper cell count, because 
of the low-grade mosaicism. This is important not only for confirming the diagnosis but also for 
determining the type of Down syndrome chromosomal alteration. This is essential for enabling 
appropriate genetic counseling for the family.
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