
 

Neurofibromatosis   
Public Education 

 
Correspondence: Exon Publications, Brisbane, Australia; Email: 
books@exonpublications.com  
 
Cite as: Neurofibromatosis: Public Education. Brisbane (AU): 
Exon Publications; 2024. Published on 01 Dec. 
DOI: https://doi.org/10.36255/neurofibromatosis-public-
education 
 
Copyright: Exon Publications 
 
License: Creative Commons Attribution-NonCommercial-
NoDerivs 4.0 (CC BY-NC-ND 4.0) 
https://creativecommons.org/licenses/by-nc-nd/4.0/  
 
 

Abstract 
Neurofibromatosis is a group of genetic disorders that 
cause tumors to form on nerve tissue, leading to a range of 
symptoms that vary in severity. This guide explains 
Neurofibromatosis in detail, covering its causes, 
symptoms, types, and genetic basis. It highlights the role of 
the NF1, NF2, and SMARCB1 genes, which are associated 
with different forms of the condition. The article also 
explores diagnostic techniques, treatment options 
including medications like selumetinib (Koselugo), and 
lifestyle strategies to manage the disease. Written in clear, 
simple terms, this guide provides valuable information for 
patients, families, and caregivers seeking to understand 
and navigate Neurofibromatosis. 
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Introduction 
Neurofibromatosis is a genetic condition that affects the 
nervous system, causing the growth of benign tumors on 
nerves throughout the body. These tumors can develop in 
the skin, brain, spine, or other areas and may lead to 
physical, neurological, and cosmetic challenges. Although 
the condition is typically non-cancerous, complications 
can arise depending on the size and location of the tumors. 
Understanding Neurofibromatosis is crucial for early 
diagnosis, effective management, and improved quality of 
life. This guide offers comprehensive information to help 
individuals and families affected by this condition (1-3). 

What is Neurofibromatosis? 
Neurofibromatosis is a group of three genetic disorders that 
result in the growth of tumors along nerves. These 
conditions include Neurofibromatosis type 1 (NF1), 
Neurofibromatosis type 2 (NF2), and Schwannomatosis. 
NF1 is the most common form and is characterized by skin 
changes such as café-au-lait spots and neurofibromas, 
which are benign growths on the skin or nerves. NF2 
primarily affects the nerves that connect the inner ear to the 
brain, leading to hearing loss and balance problems. 
Schwannomatosis causes painful tumors on peripheral 
nerves but does not typically involve the same skin or 
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auditory symptoms as NF1 or NF2. Each form of 
Neurofibromatosis is distinct but shares the underlying 
feature of tumor growth on nerve tissue. 

Epidemiology of 
Neurofibromatosis 
Neurofibromatosis is relatively rare but varies in prevalence 
depending on the type. NF1 affects approximately 1 in 3,000 
people worldwide, making it the most common form. NF2 is 
less common, affecting about 1 in 25,000 individuals, while 
Schwannomatosis is estimated to affect about 1 in 40,000 
people. The condition affects males and females equally 
and occurs in all ethnic groups. Most cases of NF1 and NF2 
are inherited, but new mutations account for a significant 
number of cases, especially in NF1. 

Types of Neurofibromatosis 
Neurofibromatosis is divided into three types based on the 
affected genes and symptoms. NF1 is caused by mutations 
in the NF1 gene on chromosome 17, which produces a 
protein called neurofibromin that helps regulate cell 
growth. NF2 results from mutations in the NF2 gene on 
chromosome 22, which produces a protein called merlin or 
schwannomin. Schwannomatosis, the rarest type, is linked 
to mutations in the SMARCB1 and LZTR1 genes. Each type 
presents unique symptoms and complications, ranging 
from skin changes in NF1 to hearing loss and balance issues 
in NF2 and chronic pain in Schwannomatosis. 
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Genetics and Inheritance of 
Neurofibromatosis 
Neurofibromatosis is caused by mutations in specific genes 
that regulate cell growth. NF1 is inherited in an autosomal 
dominant manner, meaning a person only needs one copy 
of the mutated gene to develop the condition. NF2 and 
Schwannomatosis are also inherited in an autosomal 
dominant pattern, but new mutations are common in all 
three types. About half of all NF1 cases occur due to 
spontaneous mutations, while the other half are inherited 
from an affected parent. Genetic testing can identify 
mutations in the NF1, NF2, SMARCB1, or LZTR1 genes, 
helping confirm a diagnosis and inform family planning. 

Risk Factors and Causes of 
Neurofibromatosis 
The primary cause of Neurofibromatosis is a mutation in 
one of the genes responsible for regulating cell growth. In 
NF1, mutations in the NF1 gene disrupt the production of 
neurofibromin, leading to uncontrolled tumor growth. 
Similarly, mutations in the NF2 gene affect the production 
of merlin, causing tumors to form on auditory nerves. In 
Schwannomatosis, mutations in the SMARCB1 or LZTR1 
genes lead to the growth of painful nerve tumors. The main 
risk factor is having a parent with the condition, as it is 
inherited in an autosomal dominant pattern. However, 
spontaneous mutations are also a common cause. 
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Symptoms of 
Neurofibromatosis 
The symptoms of Neurofibromatosis vary depending on the 
type. In NF1, common symptoms include café-au-lait 
spots, freckling in unusual areas such as the armpits, and 
neurofibromas, which are soft, benign tumors on the skin or 
nerves. Learning difficulties and bone abnormalities, such 
as scoliosis or bowing of the legs, may also occur. NF2 is 
characterized by hearing loss, ringing in the ears, and 
balance problems due to tumors on the auditory nerves. 
Schwannomatosis often presents with chronic pain, 
numbness, or weakness caused by tumors on peripheral 
nerves. Each type of Neurofibromatosis can lead to 
complications, making regular monitoring essential. 

Pathophysiology of 
Neurofibromatosis 
Neurofibromatosis is caused by mutations in genes that 
normally regulate cell growth and prevent tumor formation. 
In NF1, the mutation reduces the function of neurofibromin, 
a protein that suppresses tumors, leading to uncontrolled 
cell division and tumor growth. In NF2, the loss of function 
of the merlin protein allows tumors to develop on auditory 
and other nerves. In Schwannomatosis, mutations in the 
SMARCB1 and LZTR1 genes disrupt the regulation of 
Schwann cells, which insulate nerves, resulting in tumor 
formation. These disruptions lead to the diverse symptoms 
and complications seen in Neurofibromatosis. 
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Diagnosis of 
Neurofibromatosis 
Diagnosing Neurofibromatosis involves a combination of 
physical examinations, medical history, and imaging 
studies. In NF1, doctors look for characteristic signs such 
as café-au-lait spots, neurofibromas, and freckling in 
unusual areas. Genetic testing can confirm mutations in the 
NF1 gene. For NF2, hearing tests and MRI scans are used to 
detect tumors on auditory nerves, while genetic testing 
identifies mutations in the NF2 gene. Schwannomatosis is 
diagnosed through imaging studies and genetic tests for 
SMARCB1 and LZTR1 mutations. Early diagnosis allows for 
better management of symptoms and prevention of 
complications. 

Treatment and Management of 
Neurofibromatosis 
While there is no cure for Neurofibromatosis, treatments 
focus on managing symptoms and complications. In NF1, 
surgical removal of neurofibromas may be necessary if they 
cause discomfort or interfere with daily life. For NF2, 
hearing loss can be managed with hearing aids or cochlear 
implants, and tumors may be treated with surgery or 
radiation. Medications such as selumetinib (Koselugo) are 
used to shrink neurofibromas in some cases. In 
Schwannomatosis, pain management is a key aspect of 
treatment, often involving medications, physical therapy, or 
surgery. Regular monitoring by a multidisciplinary team 
helps address complications and improve quality of life. 
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Prognosis of 
Neurofibromatosis 
The prognosis for Neurofibromatosis varies depending on 
the type and severity of symptoms. Individuals with NF1 
often have a normal life expectancy, although 
complications such as learning difficulties or skeletal 
abnormalities may require ongoing care. NF2 can lead to 
significant challenges due to hearing loss and balance 
issues, but early intervention can improve outcomes. 
Schwannomatosis primarily affects quality of life due to 
chronic pain, but it does not typically shorten life 
expectancy. Advances in medical treatments and early 
diagnosis have improved the outlook for many individuals 
with Neurofibromatosis. 

Living with Neurofibromatosis 
Living with Neurofibromatosis involves managing physical, 
emotional, and social challenges. Regular medical check-
ups and adherence to treatment plans are essential for 
controlling symptoms and preventing complications. 
Support from family, friends, and patient advocacy groups 
can provide emotional encouragement and practical 
resources. Educational support may be needed for children 
with NF1 who experience learning difficulties. Advances in 
treatments and ongoing research offer hope for better 
management and improved quality of life for individuals 
living with Neurofibromatosis. 

Conclusion 
Neurofibromatosis is a genetic condition that requires a 
clear understanding of its causes, symptoms, and 
treatments for effective management. With proper care and 
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support, many individuals with Neurofibromatosis can lead 
fulfilling lives. By raising awareness and fostering early 
intervention, there is hope for better outcomes and 
improved quality of life for those affected by this condition. 
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Notice to the User 
This article was written by professional medical writers for 
the general public in plain language based on peer-reviewed 
articles indexed in PubMed, and further peer-reviewed for 
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