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DESCRIPTION
Aneuploidy is a genetic condition characterized by an abnormal 
number of chromosomes in a cell. In humans, the typical 
chromosome count is 46, comprising 23 pairs. Aneuploidy 
occurs when cells have either extra chromosomes or are missing 
one, disrupting the normal chromosomal balance and leading to 
various developmental and health challenges. This condition can 
affect autosomes (non-sex chromosomes) or sex chromosomes 
and is a common cause of genetic disorders, miscarriages and 
infertility.

The root cause of aneuploidy lies in errors during cell division 
either mitosis or meiosis. The most frequent mechanism is 
nondisjunction, where chromosomes fail to separate properly. 
During meiosis, nondisjunction can result in gametes (sperm or 
eggs) containing an abnormal number of chromosomes. If such a 
gamete participates in fertilization, the resulting zygote will have 
an atypical chromosome count. In mitosis, nondisjunction can 
lead to somatic aneuploidy, where some cells in an organism 
have abnormal chromosome numbers, potentially contributing 
to conditions like cancer.

Aneuploidy is categorized into two main types: Trisomy, where 
an individual has an extra chromosome (47 instead of 46) 
and monosomy, where one chromosome is missing (45 instead of 
46). Trisomies are more commonly observed and can 
sometimes result in live births, while complete monosomies of 
autosomes are typically lethal.

One of the most well-known aneuploidy disorders is Down 
syndrome or trisomy 21, where individuals have an extra copy of 
chromosome 21. This condition is associated with intellectual 
disabilities, characteristic facial features and an increased risk of 
certain medical conditions such as congenital heart defects and 
thyroid disorders. Other notable trisomies include trisomy 18 
(Edwards syndrome) and trisomy 13 (Patau syndrome), both of 
which are associated with severe developmental and physical 
anomalies and typically have low survival rates beyond infancy.

Aneuploidy involving sex chromosomes is generally less severe 
due to mechanisms like X-chromosome inactivation, which helps

mitigate the effects of extra X chromosomes. Examples include 
Turner syndrome (monosomy X), where females have a single X 
chromosome and Klinefelter syndrome (47, XXY), where males 
have an extra X chromosome. Turner syndrome can lead to short 
stature, infertility and certain health complications, while 
Klinefelter syndrome is often associated with reduced 
testosterone levels, infertility and learning difficulties.

Diagnosis of aneuploidy typically involves prenatal testing, which 
includes techniques like amniocentesis, Chorionic Villus 
Sampling (CVS) and Non-Invasive Prenatal Testing (NIPT). 
These methods analyze fetal chromosomes for abnormalities. 
Postnatal diagnosis uses techniques like karyotyping and 
Fluorescence In Situ Hybridization (FISH) to identify aneuploidy 
in individuals suspected of having a chromosomal disorder.

Management of aneuploidy focuses on addressing the associated 
symptoms and complications. For example, individuals with 
Down syndrome often benefit from early intervention programs, 
specialized education and medical care to manage heart defects, 
hearing loss and other health issues. Hormone therapy and 
fertility treatments may be used for conditions like Turner or 
Klinefelter syndrome.

Research into aneuploidy continues to advance, particularly in 
understanding its molecular mechanisms and implications for 
developmental biology. Studies in this field are uncovering 
insights into how cells eliminate aneuploidy and its role in cancer 
development. Cancer cells often exhibit somatic aneuploidy, 
which can drive tumor progression by altering gene dosage and 
promoting genomic instability.

CONCLUSION
In conclusion, aneuploidy is a complex and multifaceted genetic 
condition that affects chromosome numbers, leading to a range 
of developmental and health outcomes. While some forms of 
aneuploidy are compatible with life and allow for effective 
management, others pose significant challenges to viability and 
health. Ongoing research continues to deepen our understanding 
of this condition, offering hope for improved diagnostic methods
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in reproductive technologies, such as Preimplantation Genetic 
Testing (PGT) in In Vitro Fertilization (IVF), allow for the 
screening of embryos for aneuploidy before implantation, 
improving the chances of a successful pregnancy.
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therapeutic strategies and reproductive outcomes. Aneuploidy 
also has significant implications for reproductive health and 
fertility. Many cases of miscarriage are attributed to aneuploid 
embryos, highlighting its role in early pregnancy loss. Advances
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