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ABSTRACT 
BACKGROUND 

Down syndrome (DS) is a genetic disorder caused by addition of a full or partial chromosome 21. The most 

common type of DS (90–95%) is pure trisomy 21; mosaicism occurs in 6–7%, and about 3–5% comprises 

translocation DS including Robertsonian translocation, which could be inherited from parents. This case shows 

a Robertsonian translocation der(21;21)(q10:q10) DS and the common financial problem among Indonesian 

parents being their inability to pay for examinations to determine the origin of the abnormality (inherited or de 

novo), which is a big challenge for genetic counselors. 

 

CASE DESCRIPTION 

A 2-month-old baby boy was admitted to the hospital with suspect Down syndrome referred by a pediatrician. 

The patient was the only child of 25-year-old parents. Physical examination showed several characteristics of 

DS, including upslanting palpebral fissure, a flat nasal bridge, horizontal palmar creases, sandal gap, and 

continuous murmur in upper left sternal border due to patent ductus arteriosus. Cytogenetic testing revealed the 

karyotype of derivative chromosome 21, namely Robertsonian translocation 46,XY,+21,der(21;21)(q10:q10). 

Parents declined to order cytogenetic testing due to financial concerns. 

 

CONCLUSION 

Parents’ karyotype is critical to confirm the origin of the translocation. It is important to calculate the recurrence 

risk correctly especially when parents still want another child and to do non-directive counseling in terms of 

reproductive options. However, it cannot be done in this case because of the lack of parent’s karyotypes. Genetic 

counseling plays an essential role in providing an accurate recurrence risk based on the type of trisomy for 

future offspring and reproductive planning. 
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INTRODUCTION  

  

Down syndrome (DS) is a genetic disorder 

caused by the presence of the whole or part of a 

third chromosome 21.(1) The incidence of DS is 1 

in 1000 to 1 in 1100 live births. Each year, 

approximately 3,000 to 5,000 children are born 

with this chromosomal disorder. Down syndrome 

is the most common genetic cause of intellectual 

disability occurring in children.(2) 

The extra copy of chromosome 21 results 

from a separation failure during gametogenesis.(1) 

The type of underlying cytogenetic abnormality 

determines the phenotypic expression in DS. The 

most common type of DS (90-95%) is pure 

trisomy of chromosome 21; mosaicism also occurs 

in DS in 6-7% of cases, and about 3-5% are caused 

by a Robertsonian translocation.(2,3) 

Robertsonian translocation is the most 

common structural chromosomal rearrangement 

in the population, with an incidence of 1 in 1000 

newborns.(4) Robertsonian translocation results 

from the breakage of two acrocentric 

chromosomes due to a crossing-over error during 

meiosis I with a subsequent fusion of their long 

arms to form one chromosome.(4,5) The fusion 

between two acrocentric chromosomes may occur 

in chromosomes 13, 14, 15, 21, and 22, which do 
not have a recognizable short (“p”)-arm, and is 

called a satellite chromosome that appears as a p-

arm in a condensed form.(6) Robertsonian 

translocation is dominated by 

der(14;21)(q10;q10), in which 70% are de novo 

cases. Another type of Robertsonian translocation 

is der(21;21)(q10;q10), although very few cases 

are inherited from parents (~approximately 5%). 

However, if the parent is a carrier, the recurrence 

risk is more than 10%.(7) 

The aim of this case report was to provide 

genetic counseling education on the case of an 

only child with Robertsonian translocation Down 

syndrome of parents who refuse cytogenetic 

testing. 

 

CASE REPORT  

 

A 2-month-old male patient was admitted to 

the hospital with Down syndrome diagnosed by a 

pediatrician. The patient was the only child of 25-

year-old parents (the mother being P1G1A0) and 

was delivered by C-section due to macrosomia 

(4950 grams) at term and a history of jaundice on 

his first day of life. The perinatal history was 

unremarkable; the mother had routine prenatal 

checkups every month and no history of illness 

during pregnancy. There was no consanguineous 

marriage and no history of a similar case in the 

family [Figure 1]. 

 

 

 
Figure 1. Pedigree of the patient. Patient is the only 

child, there is no family history with similar condition 

 

Physical examination showed an upslanting 

palpebral fissure, flat nasal bridge, horizontal 

palmar creases, sandal gap, and continuous 

murmur at upper left sternal border. Patent ductus 

arteriosus (PDA) was diagnosed by 

echocardiography. In addition, there was 

distichiasis in both eyes, normal hearing function 

in the right ear, and sensory hearing problem in the 

left ear. A thyroid profile was done to exclude the 
possibility of congenital hypothyroidism; the 

result was within the normal range. 

The patient was referred to the Center for 

Biomedical Research (CEBIOR) Laboratory, 

Faculty of Medicine, Universitas Diponegoro, 

Semarang, Central Java, Indonesia, for 

cytogenetic testing due to a presumptive diagnosis 

of DS. Informed consent was given throughout the 

examination. There was no numerical 

chromosomal abnormality but a structural 

chromosomal abnormality was found on 

chromosome 21 (translocation on chromosome 21 

to 21) i.e., 46,XY,+21,der(21;21)(q10:q10). 

Parents declined to perform cytogenetic testing 

after genetic counseling post-testing was 

performed [Figure 2]. The karyotype of parents is 

needed to confirm the origin of the translocation, 

whether it is de novo or inherited, to calculate the 

recurrence risk because the parents want to have 

another child. 

Informed consent from the patient was 

obtained and ethics approval was granted by the 

Ethics Committee of Faculty of Medicine, 

Diponegoro, University (Number 

100/EC/KEPK/FK- /VI/2020). 
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Figure 2. Karyogram of the patient showing a male 

karyotype with 46,XY,+21,DER(21;21)(Q10:Q10) 

 

DISCUSSION 

 

A baby boy with translocation Down 

syndrome involving Robertsonian 

der(21;21)(q10:q10) was reported. The most 

common type of DS is non-inherited Down 

syndrome called classical type in approximately 

90-95%, while in our case, a translocation type 

was found. Thus, the origin of the abnormality 

should be explored, whether it is de novo or 

inherited. 

Once an unbalanced translocation in the child 

has been identified, parental cytogenetics is 

essential to rule out the possibility of a balanced 

translocation of the parents. Cytogenetic 

evaluation is needed to perform recurrence risk 

calculation during counseling to discuss 

reproductive possibilities and options. Genetic 

counseling has to be performed to help parents 

understand the significance of genetic conditions 

and facilitate them with the best available 

reproductive options. In order to provide genetic 

counseling and reproductive planning, it is 

important to ascertain whether the identified 

variant is inherited or represents a de novo 

mutation. Testing in multiple family members can 

yield a more accurate estimation of the penetrance 

and expressivity of a particular variant within the 

family regarding inherited findings.(8) 

A few similar cases of Robertsonian 

translocation Down syndrome involving 

der(21;21)(q10:q10) have been recorded only in a 

limited number of case reports worldwide. Earlier 

reports from India (9), Kosovo (10), Sri Lanka (11), 

and Iran (12) described patients presenting with 

typical Down syndrome phenotypes associated 

with Robertsonian translocation [Table 1]. The 

present case has many similarities with those 

previously reported in the literature, including 

characteristic dysmorphic features such as 

upslanting palpebral fissures, flat nasal bridge, and 

congenital heart disease. Most reported cases 

emphasized the importance of parental 

cytogenetic analysis. 

In this case, the parents refused to carry out 

cytogenetic testing due to financial problems, 

which is a prevalent issue among Indonesian 

parents. Genetic counselors are most concerned 

with how to manage incomplete data. For 

incomplete parental data, partially observed 

parental phenotypes matching the offspring’s 

phenotype configurations are sufficient statistics 
to conclude whether it is inherited or de novo.(13,14) 

The risk of classical DS increases gradually 

with maternal age. A previous study found that 

young maternal age has a risk of 1/1466 for classic 

de novo DS.(15) On the other hand, maternal age 

does not influence the risk of having translocation 

DS. However, genetic counselors should be 

suspicious of the possibility of a balanced 

translocation carrier parent. Genetic counselors 

cannot conclude the origin of abnormality (de 

novo or inherited) without parent cytogenetic 

testing results and thus the calculation of 

recurrence risk. In such a case a literature-based 

study can be used to deal with incomplete data. 

Theoretically, more than 50% of the 

translocations in a fetus are de novo. If the parents 

have a normal karyotype, the recurrence risk is 

approximately 1%, similar to classical trisomy.(16) 

On the other hand, for familial translocations, the 

recurrence risk varies between 1-15% depending 

on the type of translocations and whether the 

mother or the father is the carrier. However, the 

recurrence risk of der(21;21)(q10:q10) is 100% 

when both father or mother are carriers.(5,17) In 

such a case, adoption is the best possible solution 

that a genetic counselor should communicate if the 

affected individual wishes to have another child. 
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Table 1. Comparison of published  cases of Robertsonian translocation der(21;21)(q10:q10):  

clinical findings and genetic evaluation with the present case 

Authors Karyotype Parent testing 

results 

Physical findings Outcomes 

Kusre et al., 

India(9) 

der(21;21)(q10:q10) Normal parental 

karyotype 

Typical DS features, 

congenital heart disease 

Considered de novo 

translocation 

Kolgeci et al., 

Kosovo(10) 

 

der(21;21)(q10:q10) Mother was 

balanced carrier 

DS phenotype with 

family history of 

miscarriage 

High recurrence risk 

identified 

Kollurage et al., 

Sri Lanka(11) 

rob(21;21)(q10:q10) Normal parental 

karyotype 

Typical DS clinical 

manifestations 

Considered de novo 

translocation 

Nikfar et al., 

Iran(12) 

der(21;21)(q10:q10) Normal parental 

karyotype 

Typical DS clinical 

manifestations 

Considered de novo 

translocation 

Present case, 

Indonesia 

der(21;21)(q10:q10) Decline due to 

financial issues 

Typical DS features and 

PDA 

Recurrence risk could not 

be accurately determined 

Note : DS : Down syndrome; PDA : Patent ductus arteriosus 

 

Genetic counseling plays an essential role in 

providing accurate and relevant medical 

information and recurrence risk for the subsequent 

offspring and reproductive planning. In addition, 

it is also important for genetic counselors to have 

the expertise to provide empathy, anticipatory 

guidance, support materials, and concern about 

parent’s psychology to accept and nurture their 

child, by assisting families to concentrate on their 

child’s potential and quality of life,(18) as well as to 

facilitate understanding and acceptance to 

increase parents’ perceived personal control by 

explaining scientific causes and exploring parents’ 

personal beliefs.(19) Psychosocial aspects are an 

important part that a genetic counselor needs to 

handle carefully through each phase.(20) 

Furthermore, there are issues when the 

process of post-genetic counseling sessions is not 

performed appropriately. This is shown by the 

parents’ limited understanding after counseling 

sessions leading them to decline cytogenetic 

testing, which is the crucial part in determining the 

origin of the abnormality, such that the recurrence 

risk calculation and precise reproductive planning 

can be performed accurately. Otherwise, parents 

should be offered sufficient opportunity to process 

information, deliberate on options, express their 

values and beliefs, and make informed decisions. 

The re-genetic counseling sessions should be 

performed after parents have taken enough time to 

deal with their psychosocial aspects. 

 

Future direction 

 Genetic counselors need to be concerned 

about the psychosocial aspects of the parents or 

affected individuals, as the psychosocial impact is 

of utmost importance in our society. The better 

psychosocial aspect can significantly support 

knowledge-based outcomes. The rejection or 

denial phase may be observed at the first or second 

genetic counseling session, underscoring the need 

for giving the parents sufficient time and 

opportunity to process all medical information and 

deliberate on options and appreciate them. Re-

genetic counseling sessions should be 

implemented during the precise psychosocial 

phase. 

 

CONCLUSIONS  

 

The present case was Down syndrome with a 

rare unbalanced Robertsonian translocation 

der(21;21)(q10:q10) and parents who declined to 

do cytogenetic testing. For the important task of 

calculating the recurrence risk correctly and 

genetic counseling, parental karyotyping should 

have been performed to determine the possible 

cause of this patient’s case. It is crucial to 

highlight the significant role of genetic counseling 

in genetic disorders, guiding the family by 

providing vital information and options for better 

long-term outcomes. 
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