
 

 

Neurofibromatosis Type 1 (NF1) 

Genetics 

Autosomal dominant. Gene localised to 17q11.2. The gene product (neurofibromin) is thought to 

suppress tumour formation by regulating cell division. A high spontaneous mutation rate means that 

about half of all cases arise in unaffected families. 

 

Incidence/prevalence 

About 1 in 2,500 births. 

Physical features 

Physical manifestations of NF1 include café-au-lait spots, intertriginous freckling, Lisch nodules 

(i.e. pigmented iris hamartomas or freckling in the iris), neurofibromas (i.e. benign Schwann cell 

tumors, divided into four types: (1) focal or diffuse cutaneous, (2) subcutaneous (under the skin), (3) 

spinal, and (4) nodular or diffuse plexiform neurofibromas, which develop from nerves and extend 

into surrounding structures, and which can transform into malignant tumours), optic pathway 

gliomas, and distinctive bone lesions (e.g., short stature or dystrophic scoliosis) (Williams et al., 

2009). Diagnosis of NF1 is normally made if two of the following physical manifestations are present 

– six or more café-au-lait spots, two or more neurofibromas, skinfold freckling, two or more Lisch 

nodules or a family history of NF1 (Ferner, 2007). 

Life expectancy 

Depends on nature and severity of clinical features. 

Brain abnormalities 

Magnetic Resonance Imaging studies revealed many different abnormalities in the brains of NF1-

patients. These include T2-hyperintensities (of which the nature is not yet known, and which do not 

seem to have clinical implications), volumetric abnormalities (mainly enlargements of subcortical 

structures), white matter abnormalities and differences in functional connectivity. The last three may 

be related to cognitive and social outcomes (Payne et al., 2010; Loitfelder et al., 2015).   

Behavioural characteristics 

Many patients experience social and behavioural difficulties (Barton & North, 2004). These include 

communication difficulties and difficulties forming and maintaining friendships. More than half of 

children with NF1 show significant scholastic difficulties and more than 30% meet criteria for ADHD. 

NF1 appears to be even more strongly associated with autism spectrum disorders, with prevalence 

rates up to 60% (Garg et al., 2013). Cognitive deficits partly underlie the social dysfunctioning 

observed in NF1 (Huijbregts & De Sonneville, 2011).  

Cognitive characteristics 

The global intellectual abilities of individuals with NF1 fall within a normal distribution, albeit towards 

the lower end of this distribution. In addition, there are high rates of specific neuropsychological 



deficits including language, visuo-spatial, attentional, organizational and other executive deficits 

(Rowbotham et al., 2009). 

Treatment 

Because of the multi-faceted nature of NF1, treatment is generally aimed at specific 

symptoms. For example, optic glioma are most often treated with chemotherapy (Ardern -

Holmes & North, 2011). Trials are underway with bisphosphonate drugs to treat bone 

abnormalities (Heervä et al., 2014), whilst Simvastatin was, until now, shown to be ineffective 

in treatment of cognitive impairment (Van der Vaart et al., 2013). Methylphenidate does seem 

to ameliorate some of the cognitive symptoms associated with NF1. Tria ls are currently 

underway with new medication (Lamotrigine) to improve cognitive and social functioning in  

NF1 with relatively little attention for non-pharmaceutical interventions.  
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