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Abstract 

Background: Robertsonian translocations (RobTs) are one of the major chromoso-

mal abnormalities which lead to spontaneous abortion. They occur in the human 

population at the rate of 1 in 1000 live infants. In this paper, a family carrying one of 

the rare RobTs was presented and some features of all kinds of RobTs were re-

viewed. 

Case Presentation: A couple with a history of three miscarriages was referred to 

Omid Health Clinic of Hamadan, Iran. The karyotype of the woman was 45,XX, 

rob(14;15)(q10;q10) and she exhibited phenotypically good health. Karyotype analy-

sis of proband’s uncle and his wife with a consanguineous marriage revealed that 

they were both carriers of rob(14;15). This couple had six offspring, three of which 

were dead, and the other three were alive with a normal phenotype. Besides, this 

couple had an unborn child, with a karyotype of 44,XX,rob(14;15)(q10;q10). 

Conclusion: These observations showed that genetic counseling, pedigree, and 

chromosomal analysis are needed to discover the cause of spontaneous abortion, 

stillbirth, congenital anomalies, sudden infant death syndrome (SIDS), etc. Moreo-

ver, families carrying RobTs would be offered prenatal diagnosis screening tests and, 

if necessary, assisted reproductive technology methods to assist with preimplantation 

genetic test for structural rearrangement (PGT-SR) reproduction. 
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Introduction 

obertsonian translocations (RobTs) include 

fusion between two acrocentric chromo-

somes and are the most prevalent structural  
 

abnormality in the human population, which occur 

in 1/1000 of live infants. Five acrocentric chro-

mosomes, namely 13, 14, 15, 21, and 22 are in-

volved in this abnormality. These chromosomes 

have extremely short arms and do not contain any 

unique genes (1).  

 

 

 

 

Balanced RobTs are typically identified in adults 

who exhibit a normal phenotype. Conversely, un-

balanced RobTs are predominantly detected in 

children and are associated with a diverse range of 

clinical manifestations (2). In a RobT-balanced 

karyotype, there are only 45 chromosomes, in-

cluding the translocated one. This translocated 

chromosome is formed by the fusion of the long 

arms of two acrocentric chromosomes (3). As a 
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result of the central fusion, RobT carriers can be 

easily detected using karyotyping (4). 

Balanced chromosomal translocations are known 

as a cause of infertility, as they are mostly the rea-

son for repeated miscarriages (5). Since individu-

als with balanced RobT karyotypes typically ex-

hibit a normal phenotype, many of them are una-

ware of their genetic background. However, it's 

important to note that they may face potential 

challenges such as infertility, an increased risk of 

miscarriage, and the possibility of having children 

with abnormal karyotypes (6). Furthermore, acro-

centric chromosomes are susceptible to uniparen-

tal disomy (UPD), which occurs with a prevalence 

of 0.6% in non-homologous RobTs and 66% in 

homologous RobTs. The data underscores the sig-

nificant association between recurrent miscarriag-

es and chromosomal structural abnormalities in 

parents, emphasizing the crucial role of these ge-

netic factors in recurrent pregnancy losses (7). 

Rob(14;15)(q10;q10) is one of ten non-homolo-

gous RobTs (3) that leads to a very uncommon 

structural abnormality (4). However, the segrega-

tion analysis of this translocation is of significant 

interest because of the effect of chromosomes 14 

and 15 in developing different genetic disorders 

(8). The incidence of these abnormalities among 

couples experiencing recurrent miscarriages rang-

es from 3% to 8% (9). As for all acrocentric chro-

mosomes, the UPD of chromosomes 14 and 15 

leads to an abnormal phenotype. Maternal UPD 

for chromosome 14 manifests symptoms of mild 

developmental delay, short stature, and precocious 

puberty, whereas the consequences of paternal 

UPD for chromosome 14 are more severe com-

pared with maternal one, with skeletal abnormali-

ties, deformities, and intellectual disability. Prader- 

Willi syndrome is caused by maternal uniparental  

 

disomy (UPD) of chromosome 15, whereas An-

gelman syndrome is caused by paternal uniparen-

tal disomy of the same chromosome (10, 11).   

In this case report, a woman carrying the rob 

(14;15) was reported who suffered from recurrent 

miscarriages; further investigation is warranted in 

her uncle's family, as they have a history of three 

deceased children with splenomegaly. Besides, 

the relevant literature review related to all kinds 

of RobTs are provided in the following parts. 

 

Case Presentation 

Clinical information: The proband was a 31-year-

old woman (IV-8) (Figure 1) who had a consan-

guineous marriage and a history of three consecu-

tive miscarriages, and was referred to Omid 

Health Clinic of Hamadan, Iran in 2022. Her kar-

yotype analysis showed 45,XX,rob(14;15) but her 

husband (III-3) had a normal karyotype and phe-

notype. 

Pedigree analysis revealed her uncle (III-5) had a 

consanguineous marriage with six offspring, three 

of them (IV-4, IV-5, IV-6) passed away at ap-

proximately 10-12 months, exhibiting symptoms 

of hepatosplenomegaly. The surviving off spring 

were phenotypically normal. His wife (III-4) was 

pregnant at the time of the visit. After obtaining 

informed consent, the mentioned couple was re-

ferred for karyotype analysis because of the af-

fected children. This study has been approved by 

the Ethical Committee of Hamadan University of 

Medical Sciences (IR.UMSHA.REC.1402.341). 

 

Results 

The proband (IV-8) had previously been diag-

nosed with a 45,XX,rob(14;15)(q10;q10) karyo-

type. High-resolution karyotyping based on GTG 

banding (G-bands by trypsin using Giemsa) was  

 

Figure 1. Family pedigree, arrow indicates the proband; solid symbols show the affected child, open symbols represent clinically 

asymptomatic individuals, and triangles stand for spontaneous abortions 
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performed for the female fetus of III-4 and III-5 

(using amniotic fluid as a specimen) and her par-

ents (using a blood-heparin specimen). The ISCN 

(International System for Human Cytogenomic 

Nomenclature) results of the parent's karyotypes 

showed 45,XX,rob(14;15)(q10;q10) karyotype for 

III-4, and 45,XY,rob(14;15)(q10;q10) karyotype 

for III-5. Also, ISCN results indicated 44,XX, rob 

(14;15)×2 karyotype for the fetus (IV-7) (Figure 

2).  
 

Discussion 

Acrocentric rearrangements are the most preva-

lent abnormalities in human population. Referring 

to a study performed in 2010, it was found that 

female carriers have a higher risk of having un-

balanced offspring compared to male carriers 

(12). On the other hand, it has been confirmed that 

aneuploidy resulting from RobT is more prevalent 

in sperm, and it is predictable to observe infertili-

ty, miscarriages, and anomalies as a consequence 

(13).  

Most RobTs are between non-homologous chro-

mosomes (14). Although carriers of RobT appear 

to be normal (15), they are at a very high risk of 

having recurrent spontaneous miscarriages and 

children with UPD (14), congenital abnormalities, 

or mental retardation (12).  

The case reported in this study was a heterozy-

gous carrier of rob(14;15)(10q;10q), who had a 

normal phenotype. She had a consanguineous 

marriage and her husband was healthy with a nor-

mal karyotype. Her pedigree showed the preva-

lence of this chromosomal abnormality in her 

family, and she complained about recurrent mis-

carriages. Her uncle and his wife, who were first 

cousins, were both carriers of rob(14;15). This 

couple had six children, three of them were phe-

notypically normal, and others died due to an un-

known genetic reason. The wife was pregnant and 

the status of the fetus's health remained unknown. 

Therefore, karyotyping was performed on the par-

ents and the fetus. The results demonstrated that 

the fetus’s karyotype was 44,XX,rob(14;15)×2. 

The pregnancy was continued, and the fetus was 

born with a normal phenotype. 

Although rob(14;15) is classified as a very rare 

RobT, it can cause recurrent miscarriages. A case 

report study in 2010 introduced a carrier female 

with 45,XX,rob(14;15)(q10;q10) karyotype whose 

medical history showed three consecutive abor-

tions with no familial background (16). In 2020, a 

remarkable case was reported involving an indi-

vidual with both rob(13;14) and rob(14;15), who 

experienced macrocytic anemia. The hypothesis 

of a correlation between the reduction of nuclear 

organization regions (NORs) and this particular 

type of anemia was formulated. However, further 

studies are needed to confirm this assumption as a 

fact (4). 
Consistent with the aforementioned findings, our 

study also revealed that such translocations can 

potentially lead to infertility, recurrent miscar-

riages, stillbirth, idiopathic abnormalities, and 

other related conditions due to the presence of 

acquired trisomy 14 or trisomy 15.  

Most Robertsonian translocations are commonly 

rob(13;14), rob(14;21), and rob(21;21), while oth-

ers are infrequent. When one partner has a Rob-

ertsonian translocation and the other has a typical 

karyotype, six different embryo karyotypes can be 

produced. The likelihood of having a child with 

trisomy is greater when the mother carries the 

translocation compared to when the father is the 

carrier. Similar to reciprocal translocations, game-

togenesis is affected by meiotic arrest, leading to a 

higher number of normal or balanced embryos. In 

couples where the male has a Robertsonian trans-

Figure 2. A karyotype image of fetal cells obtained through amniocentesis fluid revealed a chromosomal makeup of 44,XX,rob 

(14;15)×2 
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location, the chances of sustaining a pregnancy 

with a chromosomally abnormal embryo are low-

er compared to cases where the female has the 

translocation (17). Chromosomal anlaysis, when 

employed by OB/GYN and IVF specialists in col-

laboration with genetic experts or genetic counse-

lors, serves as a valuable diagnostic method for 

effective reproductive guidance and treatment 

(18). 

 
Conclusion 

In conclusion, RobTs are significant contributors 

to infertility and are associated with spontaneous 

abortions, anomalies, and malformations. Couples 

experiencing recurrent miscarriages should con-

sider genetic counseling and cytogenetic testing. 

In some cases, assisted reproductive techniques 

(ARTs) such as intrauterine insemination (IUI), 

IVF, and ICSI can be effective solutions. Further 

research is needed to gain a deeper understanding 

of RobTs and their impact on human fertility and 

health. Couples experiencing recurrent miscar-

riages should strongly consider genetic counseling 

and cytogenetic testing to assess the presence of 

such translocations. Assisted reproductive tech-

niques (ARTs) like IUI, IVF, and ICSI can be 

valuable options for couples affected by RobTs. 

These methods can help overcome the challenges 

posed by these chromosomal rearrangements. 

Continued research into RobTs and their effects 

on human health, especially fertility, is essential 

for advancing our understanding and improving 

clinical approaches to address these genetic ab-

normalities. 
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