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ABSTRACT 

Objective: Our study aims to evaluate the clinical findings of childhood 

neurofibromatosis type 1 cases. 

Material and Methods: The clinical features of childhood patients who were followed 

up and treated by Pamukkale University Faculty of Medicine, Department of Pediatric 

Neurology between 2015 and 2023 were evaluated retrospectively. 

Results: 39 children were included in the study. Twenty-one of the cases were male and 

18 were female. The mean age was 11.71±4.05 years. 11 (28.2%) patients had a family 

history of neurofibromatosis. Lisch nodule was seen in 14 patients, and axillary freckling 

was seen in 21 patients. Six of the cases had neurofibroma. Plexiform neurofibroma was 

not present in any of the cases. Four children had scoliosis. Nine of the cases had learning 

disabilities. 

Conclusion: The symptoms, signs, and complications of the cases in our study are 

consistent with the literature. It was thought that the low number of complications was 

due to the young age of the cases. In this study, we emphasized the importance of early 

recognition of NF-1 in terms of informing families about the disease and preventing 

treatable complications with regular clinical follow-up of these children. 
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INTRODUCTION 

Nofibromatoses are a group of diseases in which nerve sheath tumors are seen. 

Neurofibromatosis consists of 3 groups of diseases: Neurofibromatosis Type 1 (NF-1), 

Neurofibromatosis Type 2 (NF-2), and schwannomatosis. NF-1 type, which is the most 

common neurocutaneous disease, is autosomal dominant, and its incidence is reported as 

1/3000-1/4000 (1). The NF-1 gene has been cloned in the 11p12 region of the 17th 

chromosome, this gene encodes a tumor suppressor protein called Neurofibromin. Today, 
more than 1500 mutations specific to the NF-1 gene have been reported (2). One of the 

reasons for tumor formation in NF1 is explained by the '2 hit hypothesis'. With 'first hit', 

one of the alleles is structurally inactivated. With the 'second hit', loss of heterozygosity 

develops as a result of a somatic germline mutation in the other allele (3). Since NF-1 is a 

disease that can affect many systems, its findings vary. Cafe au late,  Lisch nodules, 

neurofibromas, axillary and inguinal freckles, and hamartomatous of the brain are quite 

common. NF-1 patients may have learning difficulties, endocrine disorders, bone defects, 

nutritional problems, and additional problems such as hypertension. Disease symptoms 

may differ between patients as well as among affected individuals within the same family 

(4). 

MATERIAL AND METHODS 

In this study; File information of patients with NF1 who applied to Pamukkale University 

Pediatric Neurology Outpatient Clinic between January 2015 and January 2023 were 

retrospectively analysed. Demographic information (age, gender), physical examination 
findings, brain Magnetic Resonance Imaging (MRI), abdominal ultrasound (USG), 

electrocardiography (ECHO) results, and laboratory data were recorded for each patient. 

The files of the other polyclinics where the patients followed up with the diagnosis of NF-1 

were referred in terms of endocrinological, cardiological, orthopedic, and psychiatric 

pathologies that may accompany their routine controls were reviewed. National Health 

Organizations (NIH) NF-1 diagnostic criteria were used in the diagnosis of NF1. With the 

presence of two or more of these criteria, the patient was diagnosed with NF-1 (5). Cases 

that came to regular controls were included in the study. 
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Statistic 

The collected data were analyzed using SPSS Statistics 18.0 
(Predictive Analytics Software Statistics for Windows, 

Version 18.0, SPSS Inc., Chicago, IL, US, 2009) software 

package. Continuous variables were expressed as median 

(interquartile range) values, and categorical variables were 

expressed as numbers and percentage values. Kolmogorov-

Smirnov and Shapiro-Wilk tests were used to analyze the 

normal distribution characteristics of the continuous 

variables. Mann-Whitney U and Kruskal-Wallis analysis of 

variance (post hoc) tests were used in the comparisons of 

non-parametric independent data. The probability (p) 

statistics of < 0.05 indicated statistical significance. 

RESULTS 

Twenty-one (53.8%) of the patients included in the study 

were male and 18 (46.1%) were female. Patient ages ranged 
from 3 to 17 years. While 11 patients (28.2%) had a family 

history, 28 patients (71.7%) had no family history (Table I). It 

was determined that there was a history of consanguinity 

between the parents in four of the cases. Cafe au lait spots 

were present in all patients, and axillary and/or inguinal 

freckles were present in 21 patients (53.8%). Lisch nodules 

were detected in 14 patients (35.8%), and optic glioma was 

not found in any patient. Neurofibroma was detected in 6 

patients. When the patients were evaluated neurologically; 

There were learning difficulties and cognitive disorders in 12 

patients (34.4%), epilepsy in 5 patients (12.8%), and 
macrocephaly in 2 patients (5.1%). Abnormal MRI imaging 

was detected in 21 patients (Table II). T2 hyperintense lesions 

were detected in 16 (76.1%) of them, ventricular enlargement 

in 2 patients (9.5%), CSF spacing in the optic nerve sheath in 

2 patients (9.5%), cavernous hemangioma in 1 patient (4.7%), 

and brain stem glioma was detected. MRI was normal in 15 

patients (38.4%). When the patients were evaluated in terms 

of malignancies in NF1, peripheral neurofibroma was found 

in 2 patients (5.1%). Abdominal USG was performed in 30 

(76.9%) of the patients in terms of the possible 

gastrointestinal stromal tumor, and no pathology was detected 

in any of the patients. In the endocrinological evaluation, 3 
patients (7.6%) had short stature, and 2 patient (5.1%) had 

precocious puberty. Mitral valve prolapse (MVP) was 

detected in 2 (5.1%) of 11 patients who underwent cardiac 

examination, and no pathology was found in 9 patients (23%). 

When orthopedic comorbidities were screened, 4 patients 

(10.2%) had orthopedic pathology (scoliosis, pes planus), 

while no pathology was found in 25 patients (64.1%). The 

genetic examination was not performed in 27 (69.2%) of 39 

patients. While mutations in the NF1 gene were detected in 

12 (30.7%) of 39 patients who underwent genetic analysis. 

Table I. Demographic features of NF1 patients 

Demographic n(%) 

Gender 

Male 
Famele 

 

21(53.8) 
18(46.1) 

Years 7.65 ± 4.25 
Consanguinity 4(10.2) 
Family history 11(28.2) 

 

 

Table II. Clinical features of NF1 patients 

Special feature n(%) 

Lish Nodule 
Axillary freckling 

14 (35,9) 
21 (53.8) 

Neurofibroma 6 (15.2) 
Cafe aut lait 39 (100) 
Epilepsy 5 (12.8 
Learning disability 9 (23) 
Short stature 3 (7.7) 
Optic Glioma 
Precocious puberty 
Macrocephaly 

0(0) 
2 (5.1) 
2 (5.1) 

 

DISCUSSION 

In our study, the clinical features of 39 NF-1 cases were 

evaluated. Parents or siblings of 11 of these cases had NF-1 
diagnosis. In studies, positive family history has been found 

at different rates ranging from 39% to 54% (6,7). The data in 

our study were compatible with the literature data. Cafe au 

late are one of the major diagnostic criteria of NF-1. It is 

typical for their number and size to increase with age (8). In 

our study, there were many cases in all cases. These spots, 

which cause cosmetic problems, cannot potentially cause a 

malignant lesion. Axillary or inguinal freckling, which is one 

of the diagnostic criteria for NF-1, usually occurs in late 

childhood, and school age (4). Axillary freckling was 

observed in 12 children. Lisch nodules are melanocytic 

hamartomas of the iris and are specific for NF1 (6). These 
lesions begin to appear on the iris surface from the age of 2.5 

years and are seen in more than 90% of affected adults (10).In 

a study conducted in 162 pediatric patients with NF1, the 

presence of Lisch nodules was found to be 5% in patients 

younger than 3 years of age, 42% between 3-4 years of age, 

and 55% between 4-5 years of age (11). Lisch nodules are 

often asymptomatic, do not cause any visual impairment and 

do not require treatment (12). This study detected Lisch 

nodules in 14 patients (34.4%) in line with the literature. We 

detected Lisch node at the earliest in a case of 5 years old. 

Macrocephaly is a common finding in patients with NF-1 (4). 
The incidence of macrocephaly was reported as 40% in cases 

with NF-1, but in our study, macrocephaly was found to be 

2.1%. Regular measurement of head circumference records is 

very important in terms of detecting macrocephaly. It should 

also be kept in mind in hydrocephalus. The most common 

pathology observed in neurofibromatosis in brain MRI 

examinations is hyperintense lesions seen in different 

localizations in T2W series. The characteristics of these 

lesions, called hamartomas, are that they are benign and have 

no accompanying neurological problems (1 ). The most 

common brain tumor in patients with NF-1 is optic gliomas. 

Most are asymptomatic (13). Duffner et al.(14) found 
hamartoma in 62% and abnormal findings other than 

hamartoma in 12% in NF patients. In our study, 16 of the 

cases had findings consistent with NF. Optic glioma was not 

detected in any of the cases. The frequency of seizures in 

neurofibromatosis patients is reported more frequently than in 

the normal population. Five cases in our study group had 

epileptic seizures and used drug therapy. Of these patients, 3 

use valproic acid and 2 use levetiracetam. In a study, it was 

reported that the prevalence of epilepsy was 7% (15). Mental 

retardation, learning difficulties, language problems, lack of 
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attention and organization, and psychosocial problems are 

more common in neurofibromatosis type 1 patients than in the 
normal population.  A study reported that the prevalence of 

learning disabilities in 152 cases of NF-1 was 75% (16). Ten 

of our cases exhibited learning difficulties and were 

monitored by the child psychiatry department. Additionally, 

our two patients with epilepsy also experienced learning 

difficulties. Thirteen percent of NF patients had a height 

below -2 standard deviations (17). Within this study, three 

patients (13.7%) exhibited short stature, while two patients 

(3.45%) experienced precocious puberty. 

The patient with precocious puberty did not have optic glioma 

or pituitary adenoma. The frequency of diseases such as 

congenital heart diseases (especially pulmonary stenosis), 
hypertension, and renal artery stenosis has increased in NF1 

patients (18). 

In the study, MVP was detected in 2 (3.45%) of 11 patients 

who underwent cardiac examination, and no pathology was 

found in 8 patients (27.5%). Another comorbidity with 

increasing frequency in NF1 is orthopaedic comorbidities, 

and pathologies such as scoliosis, kyphosis, bone dysplasia, 

and non-ossifying fibroma are more common in NF1. 

CONCLUSION 

NF-1 is a clinically complex and heterogeneous disease. It 

has been concluded that close follow-up of NF1 patients is 

necessary and important because of the involvement of many 

systems, the risk of malignancy in patients, the comorbidities 
that may accompany it, and their effects on quality of life. 

Acknowledgments: None 

Conflict of interest: The authors declared no potential 

conflicts of interest with respect to the research, authorship, 

and/or publication of this article.  

Author Contributions: OG: Data Collection, design of the 

study, OG: manuscript preparation, revisions. All the authors 

have read, and confirm that they meet, ICMJE criteria for 

authorship. 

Ethical approval: All procedures followed were in 

accordance with the ethical standards of the responsible 

committee on human experimentation (institutional and 
national) and/or with the Helsinki Declaration of 1964 and 

later versions.  

 

 

 

 

 

 

 

 

 

 

 

REFERENCES 

1. Kresak JL, Walsh M. Neurofibromatosis: A Review of NF1, NF2,  and 

Schwannomatosis. J Pediatr Genet 2016;5:98–104.  

2. Boyd KP, Korf BR, Theos A. Neurofibromatosis type 1. J Am Acad 

Dermatol 2009;61:1–14 

3. Serra E, Puig S, Otero D, Gaona A, Kruyer H, Ars E, et al. 

Confirmation of a double-hit model for the NF1 gene in benign 

neurofibromas. Am J Hum Genet 1997;61:512-9 

4. Köse G, Özaydın E, Hasançebi B, Güven A. Neurofibromatosis Type-

1:Clinical Evaluation of 44 Patients. Türkiye Klinikleri J Pediatr 

2008;17:89–95 

5. Ly KI, Blakeley JO. The Diagnosis and Management of 

Neurofibromatosis Type 1. Med Clin North Am 2019;103:1035-54 

6. DeBella K, Szudek J, Friedman JM. Use of the national institutes of 

health criteria for diagnosis of neurofibromatosis 1 in children. 

Pediatrics 2000;105:608–14 

7. Khosrotehrani K, Bastuji-Garin S, Zeller J, Revuz J, Wolkenstein P. 

Clinical risk factors for mortality in patients with neurofibromatosis 1: a 

cohort study of 378 patients. Arch Dermatol 2003;139:187–91. 

8. Bernier A, Larbrisseau A, Perreault S. Café-au-lait Macules and 

Neurofibromatosis Type 1: A Review of the Literature. Pediatr Neurol 

2016;60:24–9.e1. 

9. Swaiman KF, Ashwal S, Ferriero DM, Schor NF, Finkel RS, Gropman 

AL, et al. Swaiman’s Pediatric Neurology E-Book: Principles and 

Practice: Elsevier Health Sciences; 2017 

10. Cassiman C, Legius E, Spileers W, Casteels I. Ophthalmological 

assessment of children with neurofibromatosis type 1. Eur J Pediatr 

2013;172:1327-33 

11. Lubs ML, Bauer MS, Formas ME, Djokic B. Lisch nodules in 

neurofibromatosis type 1. N Engl J Med 1991;324:1264-6. 

12. Maharaj A, Singh VR, Lalchan SA. Lisch and the Importance of His 

Nodules. West Indian Med J 2014;63:799-802 

13. Abdolrahimzadeh S, Plateroti AM, Recupero SM, Lambiase A.An 

Update on the Ophthalmologic Features in the Phakomatoses. J 

Ophthalmol 2016;2016:3043026.  

14. Duffner PK, Cohen ME, Seidel FG, Shucard DW. The significance of 

MRI abnormalities in children with neurofibromatosis. Neurology 

1989;39:373–8.  

15. Vivarelli R, Grosso S, Calabrese F, Farnetani M, Di Bartolo R, 

Morgese G, et al. Epilepsy in neurofibromatosis 1. J Child Neurol 

2003;18:338–42.  

16. Gresham FM, MacMillan DL, Bocian KM. Learning disabilities, low 

achievement, and mild mental retardation: more alike than different? J 

Learn Disabil 1996;29:570–81.  

17. Bizzarri C, Bottaro G. Endocrine implications of neurofibromatosis 1 in 

childhood. Horm Res Paediatr 2015;83:232–41 

18. Ferner RE, Huson SM, Thomas N, Moss C, Willshaw H, Evans DG, et 

al. Guidelines for the diagnosis and management of individuals with 

neurofibromatosis 1. J Med Genet 2007;44:81-8. 

 

 

Copyright © 2023 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), (CC BY NC) which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. International Journal of Medical Science and Discovery.  


