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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. 

Keywords: neurofibromatosis syndrome type 1; nf1 gene; genetic mutations; skin disorder 

Generalities of neurofibromatosis Type 1 Syndrome 

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. The signs and symptoms of this syndrome 

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 

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. 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]. 
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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] . 

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 tumors, 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 17q11.2. This gene 

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]. 

 

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]. 

 

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 

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]. 

 

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]. 

References 

1. Asadi S, Pathology in Medical Genetics Book, Vol 8, Amidi 

Publications, Iran 2018. 

2. Baralle D, Mattocks C, Kalidas K, Elmslie F, Whittaker J, Lees M, 

Ragge N, Patton MA, Winter RM, ffrench-Constant C. Different 

mutations in the NF1 gene are associated with Neurofibromatosis-

Noonan syndrome (NFNS). Am J Med Genet A. 2003 May 

15;119A(1):1-8. 

3. De Luca A, Bottillo I, Sarkozy A, Carta C, Neri C, Bellacchio E, 

Schirinzi A, Conti E, Zampino G, Battaglia A, Majore S, Rinaldi 

MM, Carella M, Marino B, Pizzuti A, Digilio MC, Tartaglia M, 

Dallapiccola B. NF1 gene mutations represent the major molecular 

event underlying neurofibromatosis-Noonan syndrome. Am J Hum 

Genet. 2005 Dec;77(6):1092-101. Epub 2005 Oct 26. 

4. Friedman JM. Neurofibromatosis 1. 1998 Oct 2 [updated 2014 Sep 

4]. In: Pagon RA, Adam MP, Ardinger HH, Wallace SE, Amemiya 

A, Bean LJH, Bird TD, Ledbetter N, Mefford HC, Smith RJH, 

Stephens K, editors. GeneReviews® [Internet]. Seattle (WA): 

University of Washington, Seattle; 1993-2017. 

5. Hart L. Primary care for patients with neurofibromatosis 1. Nurse 

Pract. 2005 Jun;30(6):38-43. Review. Erratum in: Nurse Pract. 

2005 Jul;30(7):4. 

6. Hüffmeier U, Zenker M, Hoyer J, Fahsold R, Rauch A. A variable 

combination of features of Noonan syndrome and 

neurofibromatosis type I are caused by mutations in the NF1 gene. 

Am J Med Genet A. 2006 Dec 15;140(24):2749-56. 

7. Kandt RS. Tuberous sclerosis complex and neurofibromatosis type 

1: the two most common neurocutaneous diseases. Neurol Clin. 

2003 Nov;21(4):983-1004. Review. 

8. Levine TM, Materek A, Abel J, O'Donnell M, Cutting LE. 

Cognitive profile of neurofibromatosis type 1. Semin Pediatr 

Neurol. 2006 Mar;13(1):8-20. Review. 

9. Reynolds RM, Browning GG, Nawroz I, Campbell IW. Von 

Recklinghausen's neurofibromatosis: neurofibromatosis type 1. 

Lancet. 2003 May 3;361(9368):1552-4. Review. 

10. Rose VM. Neurocutaneous syndromes. Mo Med. 2004 Mar-

Apr;101(2):112-6. Review. 

11. Theos A, Korf BR; American College of Physicians; American 

Physiological Society. Pathophysiology of neurofibromatosis type 

1. Ann Intern Med. 2006 Jun 6;144(11):842-9. Review. 

12. Tonsgard JH. Clinical manifestations and management of 

neurofibromatosis type 1. Semin Pediatr Neurol. 2006 Mar;13(1):2-

7. Review. 

13. Ward BA, Gutmann DH. Neurofibromatosis 1: from lab bench to 

clinic. Pediatr Neurol. 2005 Apr;32(4):221-8. Review. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.researchgate.net/profile/Shahin-Asadi/publication/338936682_The_Role_of_Genetic_Mutations_on_Gene_GFAP_in_Alexander_Syndrome_Overview_of_Alexander_Syndrome/links/5e33f35ba6fdccd965793271/The-Role-of-Genetic-Mutations-on-Gene-GFAP-in-Alexander-Syndrome-Overview-of-Alexander-Syndrome.pdf
https://www.researchgate.net/profile/Shahin-Asadi/publication/338936682_The_Role_of_Genetic_Mutations_on_Gene_GFAP_in_Alexander_Syndrome_Overview_of_Alexander_Syndrome/links/5e33f35ba6fdccd965793271/The-Role-of-Genetic-Mutations-on-Gene-GFAP-in-Alexander-Syndrome-Overview-of-Alexander-Syndrome.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.20023
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.20023
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.20023
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.20023
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.20023
https://www.sciencedirect.com/science/article/pii/S0002929707633928
https://www.sciencedirect.com/science/article/pii/S0002929707633928
https://www.sciencedirect.com/science/article/pii/S0002929707633928
https://www.sciencedirect.com/science/article/pii/S0002929707633928
https://www.sciencedirect.com/science/article/pii/S0002929707633928
https://www.sciencedirect.com/science/article/pii/S0002929707633928
https://books.google.com/books?hl=en&lr=&id=IemPDwAAQBAJ&oi=fnd&pg=PA27&dq=Friedman+JM.+Neurofibromatosis+1.+1998+Oct+2+%5Bupdated+2014+Sep+4%5D.+In:+Pagon+RA,+Adam+MP,+Ardinger+HH,+Wallace+SE,+Amemiya+A,+Bean+LJH,+Bird+TD,+Ledbetter+N,+Mefford+HC,+Smith+RJH,+Stephens+K,+editors.+GeneReviews%C2%AE+%5BInternet%5D.+Seattle+(WA):+University+of+&ots=WHCnYw4-lU&sig=Sew_p-lFw6UWo2VkMnPI0nM_llE
https://books.google.com/books?hl=en&lr=&id=IemPDwAAQBAJ&oi=fnd&pg=PA27&dq=Friedman+JM.+Neurofibromatosis+1.+1998+Oct+2+%5Bupdated+2014+Sep+4%5D.+In:+Pagon+RA,+Adam+MP,+Ardinger+HH,+Wallace+SE,+Amemiya+A,+Bean+LJH,+Bird+TD,+Ledbetter+N,+Mefford+HC,+Smith+RJH,+Stephens+K,+editors.+GeneReviews%C2%AE+%5BInternet%5D.+Seattle+(WA):+University+of+&ots=WHCnYw4-lU&sig=Sew_p-lFw6UWo2VkMnPI0nM_llE
https://books.google.com/books?hl=en&lr=&id=IemPDwAAQBAJ&oi=fnd&pg=PA27&dq=Friedman+JM.+Neurofibromatosis+1.+1998+Oct+2+%5Bupdated+2014+Sep+4%5D.+In:+Pagon+RA,+Adam+MP,+Ardinger+HH,+Wallace+SE,+Amemiya+A,+Bean+LJH,+Bird+TD,+Ledbetter+N,+Mefford+HC,+Smith+RJH,+Stephens+K,+editors.+GeneReviews%C2%AE+%5BInternet%5D.+Seattle+(WA):+University+of+&ots=WHCnYw4-lU&sig=Sew_p-lFw6UWo2VkMnPI0nM_llE
https://books.google.com/books?hl=en&lr=&id=IemPDwAAQBAJ&oi=fnd&pg=PA27&dq=Friedman+JM.+Neurofibromatosis+1.+1998+Oct+2+%5Bupdated+2014+Sep+4%5D.+In:+Pagon+RA,+Adam+MP,+Ardinger+HH,+Wallace+SE,+Amemiya+A,+Bean+LJH,+Bird+TD,+Ledbetter+N,+Mefford+HC,+Smith+RJH,+Stephens+K,+editors.+GeneReviews%C2%AE+%5BInternet%5D.+Seattle+(WA):+University+of+&ots=WHCnYw4-lU&sig=Sew_p-lFw6UWo2VkMnPI0nM_llE
https://books.google.com/books?hl=en&lr=&id=IemPDwAAQBAJ&oi=fnd&pg=PA27&dq=Friedman+JM.+Neurofibromatosis+1.+1998+Oct+2+%5Bupdated+2014+Sep+4%5D.+In:+Pagon+RA,+Adam+MP,+Ardinger+HH,+Wallace+SE,+Amemiya+A,+Bean+LJH,+Bird+TD,+Ledbetter+N,+Mefford+HC,+Smith+RJH,+Stephens+K,+editors.+GeneReviews%C2%AE+%5BInternet%5D.+Seattle+(WA):+University+of+&ots=WHCnYw4-lU&sig=Sew_p-lFw6UWo2VkMnPI0nM_llE
https://formative.jmir.org/2022/3/e32933/
https://formative.jmir.org/2022/3/e32933/
https://formative.jmir.org/2022/3/e32933/
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.31547
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.31547
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.31547
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.31547
https://www.neurologic.theclinics.com/article/S0733-8619(03)00004-5/abstract
https://www.neurologic.theclinics.com/article/S0733-8619(03)00004-5/abstract
https://www.neurologic.theclinics.com/article/S0733-8619(03)00004-5/abstract
https://www.sciencedirect.com/science/article/pii/S1071909106000106
https://www.sciencedirect.com/science/article/pii/S1071909106000106
https://www.sciencedirect.com/science/article/pii/S1071909106000106
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)13166-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)13166-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)13166-2/fulltext
http://umed.edu.al/wp-content/uploads/2021/03/Eneda-Rustemi.pdf
http://umed.edu.al/wp-content/uploads/2021/03/Eneda-Rustemi.pdf
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-144-11-200606060-00010
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-144-11-200606060-00010
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-144-11-200606060-00010
https://www.sciencedirect.com/science/article/pii/S107190910600009X
https://www.sciencedirect.com/science/article/pii/S107190910600009X
https://www.sciencedirect.com/science/article/pii/S107190910600009X
https://www.sciencedirect.com/science/article/pii/S0887899404005557
https://www.sciencedirect.com/science/article/pii/S0887899404005557


International Journal of clinical and Medical Case Reports                                                                                                                                                                     Page 6 of 6 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, 
and indicate if changes were made. The images or other third party material in this article are included in the article’s 
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the 
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver 
(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless 
otherwise stated in a credit line to the data. 

 

Ready to submit your research? Choose ClinicSearch and benefit from:  
 

➢ fast, convenient online submission 
➢ rigorous peer review by experienced research in your field  
➢ rapid publication on acceptance  
➢ authors retain copyrights 
➢ unique DOI for all articles 
➢ immediate, unrestricted online access 

 

At ClinicSearch, research is always in progress. 

 

Learn more http://clinicsearchonline.org/journals/international-journal-of-

clinical-and-medical-case-reports 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

