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Abstract
This paper details a case of neurofibromatosis type 1 (NF1) in a genotype– phenotype 
correlation, and the complexity of pathogenic variants of NF1 gene make correlation 
difficult. Establishing correlation is useful for targeted therapeutic intervention.
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1 |  INTRODUCTION

We are reporting a case of neurofibromatosis type 1 in a 
genotype– phenotype correlation, and chromosomal microar-
ray test revealed a submicroscopic deletion on the long arm 
of chromosome 17, which is associated with a more severe 
phenotype. The presence of a more severe phenotype war-
rants precise monitoring of complications.

Neurofibromatosis type 1 (NF1), a common autosomal 
dominant Mendelian disorder, has an unpredictable presenta-
tion with a wide spectrum of inter-  and intra- family clinical 
variability.1 With an incidence of one in 3000,2 it is caused 
by loss- of- function pathogenic variants of the NF1 tumor sup-
pressor gene, which is located on chromosome 17q11.2, and 
encodes neurofibromin, a negative regulator of RAS proteins.3

For its diagnosis, at least two of the following criteria 
must be satisfied: presence of >6 café- au- lait spots or hy-
perpigmented macules (>5 mm and >15 mm in diameter in 
prepubertal and postpubertal children, respectively); >2 neu-
rofibromas or one plexiform neurofibroma (pNF); >2 ingui-
nal and axillary freckles; optic nerve glioma; two or more 
Lisch nodules; sphenoid dysplasia or typical long bone ab-
normalities such as pseudarthrosis; and a first- degree relative 
with NF1.3 Children with a severe phenotype have cutaneous 
neurofibromas (cNF) or pNF, gliomas of the optic pathway, 
and peripheral nerve sheath tumors.4

The complexity and diversity of pathogenic variants of 
NF1 gene make genotype– phenotype correlations very dif-
ficult. Establishing this association is potentially useful for 
targeted therapeutic intervention.
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2 |  CASE PRESENTATION

A six- year- old boy, an only child of a healthy and non- 
consanguineous couple, presented with dysmorphic facial 
features— arched eyebrows, downward slanting eyes, myo-
pathic face, hypertelorism, broad nasal root, strabismus, low- 
set ears and micrognathia, multiple café- au- lait spots (≥50), 
a cNF, and delayed psychomotor development from the neo-
natal period.

During follow- up, there was an increase in the number 
of cNF (>20) and development of numerous neurofibromas 
in the nerve pathways, including the intercostal and pelvic 
plexus. He also presented with a pNF that affected the upper 
limb when he was 7 years old. At 4 years of age, he had been 
diagnosed with a Lisch nodule in his right eye. The General 
Intelligence Assessment results for cognitive ability was 
66%, validating the diagnosis of mental retardation.

Brain magnetic resonance imaging demonstrated small 
hamartomas in the globus pallidus, thalamus, periaqueduc-
tal gray, splenium of the corpus callosum (right), deep ipsi-
lateral cerebellar hemisphere, and pons, with no mass effect. 
Abdominal computed tomography revealed a 89 × 56 mm 
retroperitoneal mass, affecting the great visceral vessels, 
but with no occlusion, and exerting a mass effect on the 
adjacent structures. For the etiological diagnosis, sequenc-
ing and multiplex ligation- dependent probe amplification 
analysis of the NF1 gene were carried out that revealed a 
heterozygous deletion of the complete coding sequence of 
the gene.

Chromosomal microarray test revealed a submicroscopic 
deletion on the long arm of chromosome 17 (band 17q11.2). 
This was an uncommon type 2 deletion of 1.2 Mb that was 
generated by non- allelic homologous recombination, with 
break points located within the SUZ12 gene and its SUZ12P 
pseudogene.

3 |  DISCUSSION

NF1 has a variable presentation that is dependent on age, 
making it difficult to establish genotype– phenotype correla-
tions.5 Although there have been significant developments in 
the research on NF1 underlying this phenotypic heterogene-
ity are unknown. Only a small number of genetic abnormali-
ties have been correlated with a characteristic phenotype.6,7

A large number of different mutations have been reported, 
but submicroscopic deletions, splicing mutations, and stop 
mutations are the most common. Submicroscopic deletions 
are responsible for 5%- 10% of reported cases of NF1, and 
phenotypic variability is seen in these patients because of 
differences in the size of the deletion.6,7 Chromosome 17 
submicroscopic deletions are associated with a more severe 
phenotype, as seen in this patient. This phenotype includes 

a high number of cNF and pNF at neonatal age, dysmorphic 
facial features, intellectual disability, Lisch nodules, and mul-
tiple brain hamartomas. However, our patient did not present 
with other characteristic symptoms, such as somatic over-
growth, skeletal abnormalities, connective tissue disorders, 
and cardiovascular malformations, which are associated with 
submicroscopic deletions.

Although many different mutations associated with neu-
rofibromatosis have been reported, information on genotype– 
phenotype correlations remains limited.8,9 The extreme 
variability in the clinical presentation of NF1 makes these 
correlations difficult, although they are crucial for the patient 
and his family.

The presence of a more severe phenotype warrants the 
search for submicroscopic deletions and a precise monitoring 
of complications.
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