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1. Introduction 

Currently, our comprehension of genetics and our 

capacity to examine genetic material have attained a 

remarkably advanced stage. This development has 

facilitated the advancement of more refined and 

accurate prenatal diagnosis for detecting potential 

genetic disorders in the developing fetus. Examining 

the quantity and arrangement of chromosomes in the 

fetus is a crucial aspect of this process. This study 

aims to elucidate the fundamental concepts and 

practical uses of assessing the quantity and 

arrangement of fetal chromosomes, a crucial aspect in 

ensuring the well-being of expectant mothers and their 

unborn offspring.1-3 

Through advancements in genetic research and 

medical technology, scientists now possess the 

capability to conduct thorough examinations of the 

genetic composition of a developing fetus. This enables 

the identification of chromosomal abnormalities, such 

as trisomy (the presence of an additional chromosome) 

or monosomy (the absence of a chromosome), as well 

as structural abnormalities in chromosomes. Analyzed 

data on the quantity and arrangement of fetal 

chromosomes is crucial for making informed decisions 

on the continuation of pregnancy and potential 

postnatal care.4-6 

 

Analytical principles for examining the quantity 

and arrangement of chromosomes in a fetus 

Determine the presence and characteristics of 

chromosomes 

The fundamental idea of fetal chromosomal 

analysis is to ascertain and enumerate the number of 

chromosomes present in fetal cells. A total of 46 
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chromosomes are present in the typical human, 

organized into 23 pairs. The sex pair of chromosomes 

consists of X and Y in males and X and X in females, 

while the other pair of chromosomes is an autosomal 

(non-sex) chromosome. Chromosome analysis detects 

anomalies, such as trisomy (the presence of an 

additional chromosome) or monosomy (the absence of 

a chromosome). The fundamental idea of fetal 

chromosomal number analysis is to ascertain the 

overall count of chromosomes in fetal cells. The typical 

chromosomal count in humans is 46, comprising 23 

pairs. The set of twenty-two chromosomal pairs is 

referred to as autosomal chromosomes, whereas the 

final pair of chromosomes is designated as the sex 

chromosome pair.7-10 

Out of the 23 pairs of chromosomes in a collection, 

22 pairs are classified as autosomal chromosomes. 

This indicates that they are unrelated to the 

determination of an individual's gender (male or 

female). These pairings consist of genetic information 

that governs numerous aspects of human body growth 

and function. The final set of chromosomes, known as 

sex chromosomes, are responsible for determining an 

individual's biological sex. Males possess a single X 

chromosome and a single Y chromosome (XY), whereas 

females possess two X chromosomes (XX). Sex 

chromosomes have a significant effect on determining 

an individual's sex and the development of secondary 

sexual traits. purpose of analyzing the fetal 

chromosome count is to detect any anomalies that 

may arise in the chromosome count. The two primary 

categories of illnesses to be vigilant for are: Trisomy 

refers to the presence of an additional chromosome in 

an individual. In the case of Down syndrome (trisomy 

21), individuals possess three copies of chromosome 

21 instead of the usual two. Monosomy refers to the 

condition in which an individual lacks one 

chromosome. For instance, individuals with Turner 

syndrome exhibit a monosomy of the X chromosome 

in females. Chromosome analysis is capable of 

detecting structural abnormalities such as 

translocations, deletions, or duplications. This 

information is crucial for aiding in the detection of 

genetic and chromosomal abnormalities and for 

facilitating decision-making regarding the viability of 

the pregnancy and the necessary therapy. Fetal 

chromosomal analysis plays a crucial role in prenatal 

care and the detection of genetic diseases. 

 

Chromosome staining G-binding11-17 

Chromosome G-binding staining is the primary 

technique used for chromosome analysis. During this 

procedure, fetal cells are extracted from samples 

obtained through amniocentesis, or CVS. After that, a 

distinctive dye is applied to these cells, generating a 

configuration of bands on the chromosomes, which 

can be observed through a microscope. G-binding 

chromosome labeling enables the detection of 

remarkable chromosomal abnormalities. Following the 

collection of a fetal cell sample using amniocentesis, or 

CVS, it is necessary to separate and isolate the fetal 

cells. This process entails the isolation of the fetal cells 

from the maternal cells contained within the sample. 

Subsequently, a specific dye is applied to the 

separated fetal cells, generating distinct patterns on 

the chromosomes. Sometimes, scientists refer to this 

staining technique as "chromosome G-binding 

staining." G-binding chromosome staining generates a 

distinct pattern of alternating black and white bands 

on the chromosome. After completing the staining 

process, the researchers position the fetal cells 

beneath a microscope. The chromosomal bands will be 

distinctly observable. Every chromosome has a 

distinct banding pattern, enabling accurate 

identification. The geneticist will analyze each 

chromosome to determine the chromosome count and 

detect any chromosomal abnormalities. 

G-binding chromosome staining is a highly efficient 

technique for identifying significant chromosomal 

abnormalities, such as trisomy (the presence of an 

extra chromosome) or monosomy (the absence of a 

chromosome). Anomalies in chromosomal banding 

patterns will be readily observable using a microscope. 

This information is crucial in aiding physicians in 

making a diagnosis and offering suitable therapy 

options. G-binding chromosomal analysis is a crucial 

stage in prenatal diagnosis and significantly 

contributes to the well-being of the developing fetus. 

This analysis enables us to gain a deeper 

comprehension of fetal chromosomes, detect 
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chromosomal abnormalities, and furnish crucial 

information to patients and medical teams for making 

impactful decisions. 

 

Utilization of fetal chromosome number and 

structure analysis in practice15–17 

Trisomy detection: Trisomy, a commonly observed 

chromosomal abnormality, refers to the presence of an 

additional chromosome. Some examples of genetic 

disorders caused by an abnormal number of 

chromosomes are Down syndrome (trisomy 21), 

Edwards syndrome (trisomy 18), and Patau syndrome 

(trisomy 13). In this scenario, chromosomal number 

analysis will determine the presence of any 

supernumerary chromosomes. 

Monosomy detection: Monosomy refers to the 

absence of one chromosome. Turner syndrome is 

commonly linked to Monosomy X, which is the 

presence of only one copy of the X chromosome in 

women. Additionally, chromosome number analysis 

can detect this monosomy. 

Analysis of chromosome structure: In addition to 

determining the number of chromosomes, the 

examination of chromosome structure is crucial for 

identifying genetic diseases. Structural abnormalities 

that can arise in fetal chromosomes include 

translocation (relocation of a chromosome segment to 

another chromosome), deletion (loss of a chromosome 

segment), and duplication (replication of an additional 

chromosome or gene). 

Genetic abnormality identification: In addition to 

chromosomal abnormalities, chromosomal analysis 

can also be used to discover specific genetic illnesses 

that result from mutations in particular genes. Some 

examples of genetic disorders are cystic fibrosis, 

thalassemia, and muscular dystrophy. 

 

Methodology for the examination of fetal 

chromosome count and structure18–20 

Generating cells undergoing mitosis: After 

obtaining a sample of fetal cells, researchers place 

these cells in a specialized culture medium to induce 

mitotic division. The procedure produces a significant 

number of fetal cells for analysis. Subsequently, the 

sample is placed in a specialized culture medium that 

provides nourishment and optimal conditions for 

cellular proliferation and division. This culture 

medium offers an optimal environment for the growth 

and development of fetal cells. This culture medium is 

specifically formulated to promote the process of 

mitotic division in fetal cells. During the process of 

mitosis, cells undergo division, resulting in the 

formation of two daughter cells. These daughter cells 

possess identical genetic material to that of the parent 

cell. Mitosis generates several genetically identical 

daughter cells. 

G-Binding chromosome staining: Developing fetal 

cells are exposed to a specific dye that generates 

distinct patterns on the chromosomes when observed 

via a microscope in this technique. G-binding 

chromosomal staining is the name given to this 

technique. The bands have a distinctive arrangement 

that facilitates the recognition of specific 

chromosomes and defects in their structure. Specific 

dyes are used to subject fetal cells cultivated in culture 

media, generating distinct bands on the 

chromosomes. The technique used here is called "G-

binding chromosome staining." This staining 

technique entails subjecting the chromosomes to a 

sequence of specialized chemicals that generate a 

distinctive pattern of bands. G-binding chromosome 

staining generates discernible bands on the 

chromosomes that are observable when examined 

through a microscope. The bands exhibit a distinctive 

pattern that enables the accurate identification of 

individual chromosomes. Every chromosome 

possesses distinct bands and exhibits certain places 

on these bands. In addition to showing how many 

chromosomes there are, G-binding chromosome 

staining can also show structural problems like 

translocations (where a chromosome segment is 

moved to another chromosome), deletions (where a 

chromosome segment is lost), and duplications (where 

more chromosomes or genes are copied). This 

information is crucial for diagnosing genetic illnesses. 

G-binding chromosome staining is a crucial stage in 

this technique, as it offers a comprehensive depiction 

of the genetic state of the fetus. The findings of this 

study aid in identifying chromosomal and structural 

abnormalities, enabling the patient and medical team 



42 

 

to make well-informed decisions on the pregnancy's 

viability and necessary treatment. 

Microscopy and analysis: A proficient microscopist 

will scrutinize the banding patterns on the 

chromosomes to determine the quantity of 

chromosomes and any irregularities in the 

chromosome structure. The medical professionals will 

search for anomalies such as trisomy (presence of an 

additional chromosome) or monosomy (absence of a 

chromosome), as well as structural irregularities such 

as translocations, deletions, or duplications.18-20 

 

2. Conclusion 

The chromosomal analysis evaluation can detect 

structural chromosome abnormalities like 

translocations, deletions, and duplications, which 

might potentially affect the health of the fetus. Patients 

and doctors gain significant insights from the findings 

of this investigation, enabling them to make more 

informed choices about continuing the pregnancy and 

providing subsequent medical attention if genetic 

abnormalities are detected. 
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