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Abstract

A 20-year-old female patient with no past medical history and no medication use, presented to our clinic complaining of "non 
-specific lower back pain”. Upon examining her back, multiple hyperpigmented cafe-au-lait spots with some pedunculated 
lesions were noted. The patient stated that she was born with multiple abnormal skin lesions all over her body. She is a non-
smoker without any organic symptomatology. The patient denied shortness of breath, chest pain, or abdominal pain at this time. 
Her mother, a 58-year-old female who accompanied the patient, also stated that she has a similar skin presentation.

Physical Examination 
Vital signs: blood pressure, 118/75 mm Hg; pulse, 76 beats/
min; respiratory rate, 16 breaths/min; height, 162.5 cm; 
weight, 52.7 kg; temperature, 37.9°C; and oxygen saturation, 
98% on room air. During examinations of both eyes, the patient 
had multiple hypo-pigmented elevated lesions in her iris sug-
gestive of Lisch nodules. Her visual acuity was 20/20 in both 
eyes. Examination of the face showed no visible craniofacial 
abnormalities (Figures 1 and 2 both of them provided verbal 
consent for using the figures). She had an oral neurofibroma 
with mild gingival hyperplasia and multiple dental caries in 
her molars. Dermatological examination showed multiple non-
painful cutaneous lesions with smooth bordered café-au-lait 
macules on her back and lower extremities. She also presented 
with an elevated hairy rubber-like pigmented lesion suggesting 
a plexiform neurofibroma in her right lumbar and abdominal 
region. The patient had inguinal and axillary freckling consis-
tent with Crowe sign. The patient’s mother had similar skin 
neurofibromas which we were able to compare with patient’s 
presentation during the examination. The patient had no dys-
pnea, no evidence of cyanosis, and no neurological focal signs. 
Furthermore, the patient's mother does not complain of any 
neurological symptoms. For our patient, due to non-specific 
back pain, she was advised to have an MRI of the lower lum-
bar region and anti-inflammatory medication was prescribed to 
address the pain. 

Discussion 
In this case report, we described a familial presentation of a 
rare disorder Neurofibromatosis Type I also known as von 
Recklinghausen's disease. In 1768, a strange case was docu-

Figure 1: Patient on the left side with her mother on the right.

mented and published describing a boy with several skin neu-
rofibromas, small nerve tumors that form soft bumps under the 
skin. It was found that the boy’s father presented with similar 
symptoms, leading scientists to the conclusion that this new 
disease may be genetically inherited. However, more evidence 
and cases were needed in order to study the condition in more 
detail [1]. The first scientific description of the disease was 
published by Dr. Mark Akenside. A German pathologist, Dr. 
Friedrich von Recklinghausen actually coined the name of the 
disease and was acknowledged as the one who discovered it 
later in 1882 [2,3]. Dr. Von Recklinghausen characterized the 
disease by a phenomenon of light brown spots on the skin that 
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Figure 2: Skin presentation of the patient’s mother.
were likened to a warm cup of café-au-lait [1]. These spots tend 
to be concentrated in the groin and underarm areas of the body; 
this particular presentation is called Crowe sign. Recklinghau-
sen, as well as scientists Riccardi and Kleiner, worked to better 
classify the disease by grouping symptoms and their intensi-
ties. Three forms of this disease, Neurofibromatosis (NF), were 
distinguished at the time: NF 1, NF 2, and Schwannomatosis. 
Neurofibromatosis type 1 (NF1), also known as Von Reckling-
hausen's disease (NFvR), is an autosomal dominant genetic 
disorder. It is the most common type of NF and accounts for 
about 90% of all cases. 

NF1 is a rare disorder that affects males and females equally 
regardless of race and ethnicity. It has an incidence of approxi-
mately 1:2,600 to 1:3,000 individuals. Half of the NF1 cases 
are familial, while de novo mutations occur primarily in pater-
nally derived chromosomes [5,6]. 

There is 100% penetrance with variable expressivity. Manifes-
tations range from mild lesions to several complications and 
functional impairment. Interestingly in our case, both patient 
and her mother showed no signs of neurological deficit until 
now. Oral manifestations can be found in 72% of NF1 patients. 
The prevalence is estimated at 1:36,000 to 1:40,000 [7]. In the 
United States, the mean age at death for persons with NF1 is 
54.4 years, and median of 59 years [8]. 

Lisch nodules are small pigmented lesions found in the iris (iris 
hamartomas) and mostly seen in adult patients, is a specific 
characteristic of NF1 that helps in diagnosis [9]. Neurofibro-
matosis type 2 (NF2) makes up about 3% of all cases and has 
a prevalence between 1:33,000 births and 1:87,410. Similar to 
NF1, there is no gender or race predilection. NF2 has variable 
presentations amongst different families. A more severe clini-
cal presentation is associated with a frameshift or nonsense 
mutation that results in a truncated protein. 

Patients with NF2 are more likely to present with bilateral 
vestibular schwannomas, juvenile cataracts, meningiomas, or 
ependymomas. The third type of NF called Schwannomatosis 
is the rarest form of NF with its prevalence being mostly half 
that of the NF2 cases at 1 in 126,000 with unknown predi-
lection of sex, race or ethnicity [10]. Its presentation develops 
mostly in adulthood with an average diagnosis age being 40 
years old. Different from NF2 with vestibular schwannomas, 
Schanomatisis has multiple schwannomas without vestibular 
involvement [4].

NFvR occurs due to mutations found in Chromosome 17 
(17qll.2). The mutations found in the NF gene contain inser-
tions, deletions, splice mutations, amino acid changes, and 
chromosomic rearrangements. With alternative splicing, this 
gene can produce multiple mRNA outcomes. One of the more 
common transcripts is 13kb, which codes for a protein known 
as neurofibrin. Neurofibrin has many different functions. Argu-
ably, one of the more important ones is inactivating the Ras 
protein that controls cellular growth and multiplication. If there 
is a mutation in the transcript 13kb that causes a decrease in 
the production of neurofibrin, cellular proliferation will not be 
controlled and can drive tumor development.1 This puts pa-
tients with NFvR at risk for developing cancer [11].

This is a similar situation to another tumor suppressor gene 
called MLL4 that helps regulate differentiation and tumor 
suppression through ferroptosis. Ferroptosis is a type of pro-
grammed cell death that is dependent on the presence of iron. A 
scientific study found that this gene’s role in tumor suppression 
contributes to the skin’s homeostasis. In fact, this gene is mu-
tated very frequently across all human cancers [12]. Both the 
NF gene and MLL4 gene are tumor suppressor genes that help 
regulate cellular proliferation in the epidermis [13].

Solitary neurofibromas are benign and not associated with any 
systemic complications. The risk of transformation of solitary 
dermal neurofibromas into malignant peripheral nerve sheath 
tumors is exceedingly rare. Plexiform neurofibromas are most 
commonly seen in NF1. Plexiform neurofibromas can infiltrate 
surrounding tissues and impinge on vital structures. Neurologi-
cal or functional impairment may occur. They also carry a risk 
for malignant transformation into a malignant peripheral nerve 
sheath tumor (MPNST). The exact incidence of malignancy is 
unknown but is estimated to be between 7 and 13%. Rapid 
growth or unrelenting pain in an otherwise stable plexiform 
neurofibroma are signs of malignant transformation. Malignant 
peripheral nerve sheath tumors (MPNSTs) frequently metasta-
size, and the outcome is poor [14]. 

Diagnosis of NFvR is based on the presence of at least 2 of the 7 
following criteria: six or more cafe-au-lait macules over 5mm, 
freckling over the axillary and inguinal area; Lisch nodules 
over the iris; two or more neurofibroma or one plexiform neu-
rofibroma; sphenoid dysplasia; optic glioma and a first-degree 
relative with NF-1 [15]. Skin biopsy and clinical signs help 
establish the diagnosis. If a skin nodule biopsy is performed, 
the expected findings would show the presence of hypocellular 
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spindle-shaped cells, shredded carrot collagen, mast cells, and 
hypocellular myxoid areas without hypercellular areas [16]. 
Immunocytochemistry markers for the differential diagnosis 
of neurofibroma would show positivity for calretinin, S100 
protein, and a stronger association for CD34, which is highly 
sensitive (p<0.001) [17].

Molecular genetic testing is often recommended to confirm 
NF1, especially in children displaying only pigmentary fea-
tures. NF1 causes significantly increased malignancy risks in 
comparison to general population. Specifically, NF1 is associ-
ated with highly elevated risks of rhabdomyosarcoma, juvenile 
myelomonocytic leukemia, noninvasive pilocytic astrocytoma, 
malignant peripheral nerve sheath tumor, and optic pathway 
glioma (OPG). Clinical assessment for OPG is advised every 
6 to 12 months up until 8 years of age. Routine MRI assess-
ment is not currently advised in asymptomatic individuals with 
no signs of visual pathway disturbances. Surveillance for other 
malignancies is not recommended, however, clinicians and 
parents should be aware of the small risks of certain specific 
malignancies. Since tumors do contribute to both morbidity 
and mortality, a single whole-body MRI should be considered 
to assist in determining approaches to long-term follow-up 
[10].

The treatment for NF1 varies based on the patient's symptoms 
and presentation. Minimization of radiation treatment is im-
portant in patients with NF1 and central nervous system (CNS) 
tumors because of concerns about secondary CNS malignan-
cies and vascular complications. Cutaneous and subcutaneous 
neurofibromas are not removed due to the increased risk of 
scarring or recurrence. If the patient experiences disfigurement 
or unmanageable bleeding and pain, removal is indicated. Vari-
ous options for removal are surgery, laser, or electrodesicca-
tion. Some patients experience pruritus that typically does not 
respond to antihistamine treatment but improves with medica-
tions used to treat neuropathic pain, such as gabapentin [18].

Plexiform Neurofibromas (PN) involve multiple nerve fasci-
cles with serpiginous growth and significant vascularity. PNs 
can undergo malignant transformation to MPNSTs. Surgical 
treatment and pain management of PNs can be challenging de-
pending on the location especially when there is progressive 
growth along the spinal column. For inoperable and symptom-
atic tumors, Selumetinib, an oral selective mitogen-activated 
protein kinase (MEK) inhibitor, can induce tumor regression 
[19]. Selumetinib was approved for the treatment of pediatric 
patients in April 2020. The clinical trial resulted in a ≥20 per-
cent decrease in tumor volume from baseline for at least four 
weeks in 70% of the patients. The mean tumor-related pain in-
tensity scores decreased by two points after one year of treat-
ment. Approximately 50% of patients experienced improve-
ments in quality of life [18]. In addition, genetic counseling 
should be provided for patients and families. Prenatal or pre-
implantation testing should include information on the inheri-
tance of the disorder, prognosis, and psychosocial adjustment. 
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