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Abstract:

Neurofibromatosis syndrome type 1 is a genetic disorder characterized by skin discoloration (pigmentation) and
tumor growth along nerves in the skin, brain, and other parts of the body. Almost all people with neurofibromatosis
type 1 in early childhood have smooth brown spots on different parts of the skin. These spots also grow with age
and are more common in the armpits and groin. Neurofibromatosis syndrome type 1 is caused by a mutation in
the NF1 gene, which is located in the long arm of chromosome 17 as 17q11.2.
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Generalities of neurofibromatosis Type 1 Syndrome

Neurofibromatosis syndrome type 1 is a genetic disorder characterized by  brain, and other parts of the body. The signs and symptoms of this syndrome
skin discoloration (pigmentation) and tumor growth along nerves in the skin,  vary widely among affected people [1].

Figure 1: Images of skin disorders in patients with type 1 neurofibromatosis syndrome [1].

Clinical signs and symptoms of neurofibromatosis type 1 syndrome age and are more common in the armpits and groin. Most adult
neurofibromatosis is type 1 neurofibromas, which are benign tumors that are
usually located under the skin. These tumors may also develop in nerves near
the spinal cord or along nerves elsewhere in the body [1,2].

Almost all people with neurofibromatosis type 1 in early childhood have
smooth brown spots on different parts of the skin. These spots also grow with
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Figure 2: Another view of skin disorder in neurofibromatosis type 1 syndrome [1].

Some people with type 1 neurofibromatosis develop cancerous tumors that
grow along the nerves. These tumors, which usually develop in adolescence
or adulthood, are called malignant peripheral nerve sheath tumors. In
addition, people with type 1 neurofibromatosis have an increased risk of
other cancers, including brain tumors and leukemia [1,3].
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In childhood, patients with neurofibromatosis type 1, benign growths called
leach nodules often appear in the colored part of the eye (iris) that do not
interfere with vision. Some people develop tumors that grow along the nerve
from the eye to the brain (optic nerve). These tumoars, called optic gliomas,
can lead to vision loss or complete loss of vision. It should be noted that in
some cases, optic gliomas have no effect on vision [1,4].

Figure 3: Images of ocular and skin disorders in patients with neurofibromatosis type 1 syndrome [1].

Other signs and symptoms of neurofibromatosis type 1 syndrome include
high blood pressure, short stature, abnormally large head size

(macrocephaly), and skeletal disorders such as abnormal curvature of the
spine (scoliosis). Although many people with type 1 neurofibromatosis have
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normal intelligence, learning disabilities (ADHD) are more common in
people with the syndrome [1,5].
Etiology of neurofibromatosis type 1 syndrome

Neurofibromatosis syndrome type 1 is caused by a mutation in the NF1 gene,
which is located in the long arm of chromosome 17 as 17g11.2. This gene
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provides the instructions for the synthesis of a protein called neurofibromin.
This protein is produced in many cells, including nerve cells and specific
cells around nerves (oligodendrocytes and Schwann cells). The
neurofibromin protein acts as a tumor suppressor, meaning it controls cells
from overgrowth and division [1,6].
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Figure 4: Schematic view of chromosome 17 where the NF1 gene is located in the long arm of this chromosome as 17q11.2 [1].

Mutations in the NF1 gene lead to the production of an inactive copy of the
neurofibromin protein that cannot regulate cell growth and division. As a
result, tumors called neurofibromas can form along nerves throughout the
body. It is not yet clear how mutations in the NF1 gene lead to features of
neurofibromatosis syndrome type 1, such as brown spots on the skin and
learning disabilities [1,7].

Neurofibromatosis type 1 syndrome follows an autosomal dominant genetic
pattern. Therefore, a copy of the NF1 mutant gene (either parent) is required
to cause the syndrome, and the chance of having a child with the autosomal
dominant syndrome is 50% for each possible pregnancy. Half of cases of
neurofibromatosis syndrome type 1 are caused by new gene mutations
without a family history. Unlike autosomal dominant inheritance pattern

conditions, which require one copy of a mutated gene to cause disease, two
copies of the NF1 mutant gene are required to cause a tumor in
neurofibromatosis type 1. In other words, all people who are born with an
NF1 mutant gene make a mutation in the second version of the same gene in
specialized cells around the nerves during their lifetime, which means that
the second version of the NF1 gene develops as people with the syndrome
age. It mutates and develops tumors characteristic of type 1
neurofibromatosis [1,8].

Frequency of neurofibromatosis type 1 syndrome

Neurofibromatosis syndrome type 1 is an almost common genetic disorder
with a prevalence of about 1 in 3,000 to 1 in 4,000 worldwide [1,9].
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Figure 5: Schematic of the molecular pathway of the NF1 gene with its mechanism of action in the cytoplasm [1].

Diagnosis of neurofibromatosis type 1 syndrome

Neurofibromatosis syndrome type 1 is diagnosed based on clinical findings
and some pathological tests. The most accurate way to diagnose this

syndrome is a molecular genetic test for the NF1 gene to check for possible
mutations [1,10].
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Figure 6: Schematic of the dominant autosomal inherited pattern that neurofibromatosis syndrome type 1 also follows [1].

Treatment routes of neurofibromatosis type 1 syndrome

The treatment and management strategy for neurofibromatosis type 1
syndrome is symptomatic and supportive. Treatment may be done with the
help and coordination of a team of specialists including a neurologist, brain
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surgeon, hematologist, oncologist and cancer geneticist, orthopedist and
orthopedist, ophthalmologist and other health care professionals. There is no
definitive treatment for this syndrome and all clinical measures are to reduce
the suffering of patients. Genetic counseling is also essential for all parents
who want a healthy baby [1,11].
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Figure 7: Schematic of the signs and symptoms of neurofibromatosis type 1 syndrome [1].
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Discussion and Conclusion

Most adult neurofibromatosis is type 1 neurofibromas, which are benign
tumors that are usually located under the skin. Mutations in the NF1 gene
lead to the production of an inactive copy of the neurofibromin protein that
cannot regulate cell growth and division. Neurofibromatosis type 1
syndrome follows an autosomal dominant genetic pattern. Therefore, a copy
of the NF1 mutant gene (either parent) is required to cause the syndrome,
and the chance of having a child with the autosomal dominant syndrome is
50% for each possible pregnancy. Treatment may be done with the help and
coordination of a team of specialists including a neurologist, brain surgeon,
hematologist, oncologist and cancer geneticist, orthopedist and orthopedist,
ophthalmologist and other health care professionals [1,12,13].
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