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DESCRIPTION
Acute Leukemic Lymphoblast (ALL) is formed by a series of
distinctive genetic alterations. Chromosome translocations,
intrachromosomal rearrangements, variations in the number of
chromosomes in leukemic cells, and new mutations in particular
genes are all examples of these modifications. Translocations of
chromosomes entail the transfer of a significant piece of DNA
from one chromosome to another. This can result in a gene that
promotes cell division being moved from one chromosome to a
more actively transcribed region on another chromosome. As a
result, the cell divides more often. C-MYC, a gene that encodes a
transcription factor that leads to enhanced cell division, can be
translocated close to the immunoglobulin heavy or light-chain
gene enhancers, resulting in increased C-MYC expression and
cell division.

Other major chromosomal alterations can result in the direct
positioning of two genes adjacent to one other. As a
consequence, two normally distinct proteins are fused together
to form a new fusion protein. This protein may have a novel role
that aids cancer development. The ETV6-RUNX1 fusion gene,
which combines two factors that stimulate blood cell growth,
and the Philadelphia chromosome's BCR-ABL1 fusion gene are
two examples. BCR-ABL1 is a tyrosine kinase that is constantly
active and induces cell division. Even in the absence of growth
stimuli, these alterations result in a cell that divides more often.
Changes in the number of chromosomes inside the leukemic
cells are another genetic modification in B-cell ALL. High
hyperdiploidy, or the accumulation of at least five extra
chromosomes, is more prevalent. Hypodiploidy, or the loss of
chromosomes, is less common and is associated with a worse
prognosis. Non-inherited mutations in PAX5 and IKZF1 are also
prevalent genetic abnormalities in B-cell ALL. LYL1, TAL1,
TLX1, and TLX3 rearrangements can occur in T-cell ALL.

When enough of these genetic alterations are present in a single
lymphoblast, it develops in ALL. One fusion gene translocation
is frequently detected in pediatric ALL, along with six to eight
additional ALL-related genetic alterations. The original leukemic
lymphoblast multiplies into a large number of additional
lymphoblasts, none of which can mature into functional cells.

These lymphoblasts accumulate in the bone marrow and can
migrate to other parts of the body, including lymph nodes, the
mediastinum, the spleen, the testicles, and the brain, causing the
disease's typical symptoms.

A detailed medical history, physical examination, full blood
count, and blood smears are used to diagnose ALL. While many
of the symptoms of ALL are similar to those of other diseases,
persistent or unexplained symptoms raise the possibility of
malignancy. Because many aspects of the medical history and
examination are not unique to ALL, further testing is frequently
required. Because they indicate a fast development of lymphoid
cells in the marrow, a significant number of white blood cells
and lymphoblasts in the circulating blood might be suspicious
for ALL. The higher these figures are, the worse the outlook.
While white blood cell counts might vary widely at first
presentation, circulating lymphoblast cells can usually be
identified on peripheral blood smears.

A bone marrow biopsy confirms the diagnosis, with leukemic
lymphoblasts accounting for more than 20% of all cells. A
lumbar puncture (sometimes called a spinal tap) can be used to
assess if the spinal column and brain have been invaded. The
presence of leukemic cells in the lumbar puncture or clinical
indications of CNS leukaemia, as stated above, can be used to
diagnosis brain and spinal column involvement. Blood count,
renal function, electrolyte, and liver enzyme tests are examples of
laboratory tests that may reveal problems.

Pathology, cytogenetics (especially the presence of the
Philadelphia chromosome), and immune phenotyping
determine if the leukemic cells are myeloblastic (Neutrophils,
Eosinophils, or Basophils) or lymphoblastic (Neutrophils,
Eosinophils, or Basophils) (B lymphocytes or T lymphocytes).
On the basis of marrow samples, cytogenetic testing can assist
identify illness and forecast how aggressive the disease will
progress. Various mutations have been linked to lower or longer
survival times. TdT or CALLA antigens may be found on the
surface of leukemic cells, according to immunohistochemistry.
TdT is a protein that is produced early in the development of
pre-T and pre-B cells, whereas CALLA is an antigen discovered
in 80% of ALL cases as well as in CML's "blast crisis." Invasion
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of other organs, such as the lung, liver, spleen, lymph nodes, 
brain, kidneys, and reproductive organs, can be detected via 
medical imaging (such as ultrasound or CT scanning).
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