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Robertsonian Translocation t (21; 21) in a 
Female Born to Normal Parents:  
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Case report
A 10-year-old female patient was admitted in the hospital with a 
history of trochanteric fracture of femur after road traffic accident. 
On examination patient was observed to have mental retardation 
and had Ventricular Septal Defect in the heart. The patient was 
born with flabby muscles, had delayed mile stones, stunted growth 
for the age, slanting of eyes, flat face and nasal bridge, ineligible 
speech, and had difficulty in carrying out her day-to-day activities 
[Table/Fig-1]. The case was referred to Diagnostic Genetic Lab, 
Assam Medical College, Dibrugarh for cytogenetic evaluation. The 


ABSTRACT
Downs syndrome (DS) occurs due to an extra copy of chromosome 21. About 3% of cases of Downs syndrome occur due to 
Robertsonian translocation, most commonly t (14; 21), other types of translocations are very rare cause of the syndrome. A 10-
year-old patient with mental retardation was admitted following road traffic accident. Patient had flabby muscles, had delayed mile 
stones, stunted growth for the age, slanting of eyes, flat nasal bridge, and ineligible speech. On cytogenetic analysis the patient had 
karyotype showing one normal chromosome 21 and one Robertsonian translocation t (21; 21). Parents and siblings of the patient were 
phenotypically normal. Robertsonian translocation t (21; 21), can occur by transmission from carrier parent, due to ovarian mosaicism 
for Robertsonian translocation or may appear de novo. In the present case as the parents had normal karyotype and siblings were 
phenotypically normal, Robertsonian translocation probably have arisen de novo. The present case was a case of Downs syndrome 
with Robertsonian translocation t (21;21) probably arising de novo. 

patient was the fourth living child of the consanguineous parents. 
Other three siblings of the case were normal and were pursuing 
their studies normally [Table/Fig-2]. Parents of the case were third 
degree consanguineous. No other family members had any history 
of mental retardation. The history of the pregnancy during the 
present case was normal. The results of all biochemical tests were 
found to be normal. 

After obtaining signed informed consent, 3 ml of whole blood was 
collected in heparinised tube from both parents for lymphocyte 
culture and karyotype was prepared. The blood was cultured 
in RPMI 1640 with PHA medium (Peripheral Blood Karyotyping 
Medium, with Phytohemagglutinin (PHA-M), CAT No # 01-201-1B, 
Biological industries,) and harvested after 67 and half hours. Slides 
were prepared for GTG banding. The slides were stained by Giemsa 
stain (CAT No # S011-100ML, Himedia) and 20 spreads for each of 
the blood sample were examined for chromosomal abnormality by 
cytovision workstation (Leica DM6000B, Leica Microsystems). 
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[Table/Fig-1]: Photograph of the patient, showing the down’s syndrome features [Table/Fig-2]: Pedigree chart of the patient
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On cytogenetic evaluation the patient was diagnosed as a case of 
Downs syndrome with Robertsonian translocation (21; 21) (q10:q10) 
[Table/Fig-3] whereas the karyotypes from both the parents were 
normal.

Discussion 
About 3.7% of the DS cases occur due to robertsonian translocation 
with t (14; 21) being the most common one [1]. Robertsonian 
are the whole-arm exchanges between the short arms of the 
acrocentric chromosomes (human chromosomes 13–15, 21 and 
22) [2]. Although all acrocentric chromosomes may participate in 
Robertsonian, the distribution of the different possible translocations 
in the population is non-random [3]. Specifically, rob (13q14q) and 
rob (14q21q) are the most common, constituting ~ 85% of all 
Robertsonian [3]. As the present case had Robertsonian t (21;21) 
(q10:q10), it was a rare type of presentation of downs syndrome.

DS due to translocation may either be de novo or inherited from 
a balanced carrier parent [4]. A carrier with t (21q;21q) balanced 
translocation will always have a Downs offspring [5]. In general, 
carriers of Robertsonian translocations are phenotypically normal. 
In ∼50% of cases of Robertsonian, the rearrangements occur de 
novo [6] and ∼95% of the de novo cases originate during maternal 
meiosis. Mark et al., [7] reported a case of phenotypically normal 
woman who had recurrence of DS in her offspring. On cytogenetic 

analysis of this woman she had normal karyotype from her peripheral 
blood lymphocyte but had t (21;21) mosaicism (with a frequency of 
10% cells) in her ovarian and skin cells. Hulten et al., [8] observed 
that most females might be having low grade trisomic 21 ovarian 
mosaics with an average of 0.54% trisomy 21 cells and stated that 
this ovarian mosaicism may predispose to trisomy 21 conception. 
In the present case peripheral blood lymphocytes from both parents 
were analysed. Consent for cytogenetic analysis of other children 
in the family could not be obtained. Cytogenetic analysis from 
maternal ovarian cells were technically not feasible, hence were not 
analysed. As in the present case, the peripheral blood lymphocytes 
from both the parents had normal karyotype, the trisomy 21 due to 
Robertsonian translocation (21:21) must have arisen either de novo 
or due to ovarian mosaicism. As all other siblings of the patient were 
phenotypically normal, the Robertsonian translocation (21; 21) most 
probably have arisen de novo.

Conclusion
The present case was a case of Downs syndrome occurring due to 
Robertsonian translocation (21; 21). Both the parents of the patient 
were phenotypically and cytogenetically normal. Siblings of the 
case were phenotypically normal. So the present case of Downs 
syndrome occurring due to Robertsonian translocation (21; 21) 
probably have arisen de novo. 
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[Table/Fig-3]: Karyotype of the patient


