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Neurofibromatosis

Neurofibromatosis is a group of genetic disorders that cause the growth of non-cancerous tumors,
skin lesions, and other health problems. This autosomal dominant condition affects approximately
1 in 3,000 individuals worldwide. There are two main types of neurofibromatosis: Type 1 (NF1)
and Type 2 (NF2). Each type has its own set of symptoms, but both involve the growth of tumors,
are inherited in families, and present similar challenges when it comes to treatment and
management.

Types of Neurofibromatosis

Neurofibromatosis Type 1 (NF1)

NF1 is the most common type of neurofibromatosis, making up about 85% of cases. People with
NF1 usually have certain skin features, including:

➢ Café-au-lait macules: Light-brown spots that look like freckles, usually found on the body
and limbs

➢ Freckling in the armpits and groin: Small spots or freckles in these areas
➢ Neurofibromas: Soft, dome-shaped, brownish growths on the skin that are non-cancerous

tumors
➢ Lisch nodules: Small, pigmented bumps on the iris (the colored part of the eye), seen in

many adults with NF1 and in a smaller percentage of children

Besides these skin signs, NF1 can also cause problems with learning, attention, and balance. Some
people may have issues like:

➢ Learning disabilities and attention deficit disorders
➢ Scoliosis (curved spine)
➢ Macrocephaly (larger than average head size)

Neurofibromatosis Type 2 (NF2)
NF2 is less common than NF1 and is mainly known for causing vestibular schwannomas (also
called acoustic neuromas), which are tumors on the nerves that affect hearing and balance. The
skin problems seen in NF2 are usually much less noticeable compared to NF1, with few or no
neurofibromas or café-au-lait spots.

The key features of NF2 include:
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➢ Hearing loss caused by the vestibular schwannomas affecting the hearing nerve.
➢ Balance problems due to the tumors affecting the balance nerve.
➢ Cataracts (clouding of the eye lens) in some patients.

Both types of neurofibromatosis require regular monitoring and management, as they can lead to
a range of health challenges.

Diagnosis of Neurofibromatosis

The diagnosis of NF1 is usually made based on the appearance of certain skin features, according
to the National Institutes of Health (NIH) criteria. A doctor may suspect NF1 if the patient has:

➢ Six or more café-au-lait macules: These are light-brown spots on the skin. They must be
greater than 5 mm in diameter in children before puberty or greater than 15 mm in adults.

➢ Two or more neurofibromas: These are soft, benign skin tumors, or one plexiform
neurofibroma, which is a larger, more complex tumor that affects deeper tissues.

➢ Lisch nodules: These are small, pigmented spots on the eye’s iris, seen during a special eye
exam with a slit-lamp.

➢ Optic gliomas: These are tumors on the optic nerve, which can be detected using imaging
tests.

➢ Bone abnormalities: This can include sphenoid dysplasia (abnormal growth of the bone at
the base of the skull) or thinning of the bones in the long limbs.

The diagnosis of NF2 is usually based on the person’s symptoms and imaging tests, particularly
MRI scans. Doctors look for:

➢ Hearing loss and balance problems, which are common symptoms in NF2 due to the tumors
affecting the nerves that control hearing and balance.

➢ Vestibular schwannomas: These are tumors on the nerves responsible for hearing and
balance, which can be seen clearly on MRI scans.

Both types of neurofibromatosis require careful monitoring and testing to confirm the diagnosis
and guide treatment.

Systemic Manifestations of Neurofibromatosis

In addition to skin lesions and tumors, neurofibromatosis can have extensive systemic
manifestations, which may affect various organ systems:

➢ Central Nervous System: Tumors such as optic gliomas or meningiomas can lead to vision
problems, seizures, and cognitive challenges.

➢ Endocrine and Growth Disorders: Individuals with NF may experience premature or
delayed puberty, short stature, or early onset of menarche.
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➢ Skeletal Manifestations: Scoliosis, particularly in NF1, can result in spinal deformities.
Enlarged head circumference is another common feature.

➢ Tumor Development: Patients with NF are at increased risk for malignant transformation
of benign neurofibromas into malignant peripheral nerve sheath tumors and other
malignancies.

Genetic Counseling and Family Screening

Since neurofibromatosis (NF) is an autosomal dominant condition, it means that an affected
person has a 50% chance of passing the condition on to their children. Genetic counseling is
strongly recommended for families, particularly to identify individuals at risk and to discuss
potential screening options. Family members should undergo evaluations for typical cutaneous
manifestations such as café-au-lait macules, Lisch nodules, and neurofibromas. Genetic testing can
further confirm the diagnosis, especially when clinical features are subtle or not fully developed.

Management and Treatment Options

Management of neurofibromatosis requires a multi-disciplinary approach, including regular
follow-ups with dermatologists, neurologists, geneticists, and oncologists.
Key aspects of management include:

➢ Tumor Surveillance: Early detection of malignancies, particularly malignant peripheral
nerve sheath tumors, is important for improving outcomes. MRI scans and regular clinical
evaluations are essential for monitoring tumor growth.

➢ Surgical Intervention: Excision of neurofibromas may be considered for cosmetic reasons,
discomfort, or to reduce the risk of malignancy. However, surgery carries risks of nerve
damage and recurrence.

➢ Hearing Management in NF2: In NF2, hearing loss due to vestibular schwannomas can be
managed with surgical resection or radiotherapy. Cochlear implants may be considered for
patients with profound hearing loss.

➢ Pharmacological Therapies: Recent studies suggest that targeted therapies, such as MEK
inhibitors, may offer promising results in reducing neurofibroma burden, particularly in
children with NF1.

➢ Educational and Psychosocial Support: Given the cognitive and psychological impact of
NF, early intervention programs, special education support, and counseling may be
beneficial in managing the psychological aspects of the disease.

Support Systems

Various academic centers and specialized NF clinics across the U.S. offer a coordinated care model
that includes genetic counseling, educational support, and surgical interventions. The Children's
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Tumor Foundation provides resources for locating clinics and organizing community-based
support for patients and families dealing with NF.

Conclusion

Neurofibromatosis presents with a wide spectrum of clinical manifestations that require timely
diagnosis, management, and ongoing surveillance. Given the complexity of this condition, a
personalized, multidisciplinary approach involving genetic counseling, tumor surveillance, and
specialized care is essential for improving the quality of life and health outcomes for affected
individuals.
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