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ABSTRACT

Neurofibromatosis Type 1 (NF1) is a common
autosomal dominant genetic disorder caused by
mutations in the NF1 gene on chromosome 17,
affecting multiple systems including the skin,
nervous system, bones, and eyes. It typically presents
with café-au-lait macules, axillary or inguinal
freckling, Lisch nodules, neurofibromas, and skeletal
deformities such as scoliosis. We report the case of
an 11-year-old male who presented with lower back
pain following trauma and was incidentally found to
have multiple café-au-lait spots, axillary freckling,
and scoliosis.  Ophthalmological examination
revealed Lisch nodules, and imaging supported CNS
involvement. The patient fulfilled the revised NIH
diagnostic criteria for NF1, and there was no family
history, suggesting a sporadic mutation. Early
diagnosis is crucial as NF1 can lead to complications
like learning disabilities, optic gliomas, and
malignant  tumors.  Multidisciplinary  follow-up
involving dermatology, ophthalmology, neurology,
orthopedics, and genetics is essential for
comprehensive care. This case highlights the
significance of recognizing early cutaneous signs of
NF1 in children and initiating appropriate long-term
surveillance and support.
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l. INTRODUCTION

Neurofibromatosis Type 1 (NF1) is a
common autosomal dominant genodermatosis caused
by a pathogenic mutation in the NF1 gene located on
chromosome 17q11.2, which encodes
neurofibromin, a tumor suppressor protein that
negatively regulates the RAS/MAPK signaling
pathway (4). Neurofibromin plays a key role in
controlling cell growth, differentiation, and apoptosis.

Its deficiency leads to abnormal proliferation of
Schwann cells, fibroblasts, melanocytes, and other
neural crest—derived tissues, predisposing individuals
to benign and malignant tumors (6,8).

NF1 is the most common of the
neurocutaneous syndromes, with a birth incidence of
1 in 2,000-3,000 live births (3,4). The condition
affects both sexes equally and occurs across all racial
and ethnic groups. Notably, around 50% of NF1
cases arise de novo due to spontaneous mutations,
while the remainder are inherited from an affected
parent, demonstrating autosomal dominant
inheritance with 100% penetrance by adulthood
(2,7).

The clinical presentation is highly variable,
even within the same family. NF1 has age-
dependent expressivity, with features like café-au-
lait macules often present in infancy, while
neurofibromas and Lisch nodules typically appear
in adolescence or later (1,4). The 2021 revised NIH
diagnostic criteria allow for early diagnosis,
especially in pediatric patients (5):

A diagnosis of NF1 requires >2 of the following:
>6 café-au-lait macules
>2 neurofibromas or 1 plexiform neurofibroma
Axillary or inguinal freckling
Optic glioma
>2 Lisch nodules
Bony dysplasia
First-degree relative with NF1

The pathophysiology of NF1 extends
beyond tumor formation; neurofibromin deficiency
also affects cognitive and skeletal development,
leading to learning disabilities, attention deficits, and
bone fragility (6,8). Somatic mosaicism and
microdeletions involving the NF1 gene are
associated with more severe phenotypes (4).

Treatment of NF1 is primarily symptomatic
and supportive, as there is no definitive cure.
Management involves regular surveillance for tumor
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growth, ophthalmologic assessment for optic
gliomas, and orthopedic monitoring for bone
deformities. Pharmacologic ~ advances have
introduced targeted molecular therapies, notably
MEK inhibitors such as selumetinib, which have
shown efficacy in shrinking inoperable plexiform
neurofibromas and improving quality of life in
children (6,8). A multidisciplinary approach
involving dermatologists, neurologists, geneticists,
ophthalmologists, and psychologists is recommended
to address the diverse manifestations of the disease
and ensure holistic care (6).

NF1 involves multiple systems, including
skin, nervous system, bones, and eyes, and is
associated with complications such as scoliosis, optic
gliomas, learning disabilities, vascular
abnormalities, and malignant peripheral nerve
sheath tumors (MPNSTs) (1,6,8). Ongoing
surveillance, psychosocial support, and
multidisciplinary management are vital.

1. CASE PRESENTATION
An 11-year-old male child presented to the
outpatient department with complaints of lower back
pain following a fall from a tractor one month ago.
Upon further evaluation, the patient's parents reported
that he had multiple skin lesions since birth, which
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Fig. 1: Café-au-lait macules

were asymptomatic and gradually increased in size
and number. There was no history of seizures, loss of
consciousness, visual disturbances, or developmental
delay. He was born full-term via normal delivery
with no perinatal complications and had age-
appropriate milestones. The child was attending
school regularly and belonged to a low-income
family.

Clinical examination revealed more than six
café-au-lait macules and freckling in the axillary
region. There was no pallor or lymphadenopathy, and
systemic examination was unremarkable. A
dermatological consultation confirmed scoliosis.
Ophthalmological examination revealed the presence
of multiple Lisch nodules on slit-lamp evaluation.
There were no signs of optic pathway glioma.
Neurological assessment was normal. Imaging
investigations included an MRI of the brain, which
showed focal areas of signal intensity (FASI), and an
ultrasound of the soft tissue swelling in the back
region, which revealed a subcutaneous lesion.

Based on clinical findings, the patient
fulfilled at least four of the NIH diagnostic criteria:
multiple café-au-lait spots, axillary freckling, Lisch
nodules, and a characteristic osseous lesion
(scoliosis). Therefore, a provisional diagnosis of
Neurofibromatosis Type 1 was made.

Fig. 2: Axillary or inguinal freckling
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Fig. 3: Café-au-lait macules

Fig. 5: Lisch nodules

1. DISCUSSION

NF1 is a multisystem disorder that can
affect skin, nerves, bones, and cognitive function.
Early manifestations include café-au-lait macules and
freckling, while neurofibromas and optic gliomas
may develop later. Lisch nodules, though
asymptomatic, are a hallmark sign detectable via slit-
lamp examination in 90-95% of adult patients (1,4).

The pathophysiology of NF1 involves loss-
of-function mutations in the NF1 gene, leading to
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Fig. 6: Focal areas of signal intensity (FASI)

reduced neurofibromin activity and unregulated RAS
signaling, resulting in tumor formation and tissue
dysplasia (6). This explains the high risk for tumor
development, including plexiform neurofibromas
and malignant peripheral nerve sheath tumors
(MPNSTS).

This case highlights the importance of
early recognition, especially in children presenting
with multiple skin findings and subtle systemic
features. Since skeletal abnormalities such as
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scoliosis and pseudarthrosis are also part of the
spectrum, orthopedic evaluations are essential (7,8).
Recent advances have led to the approval of

selumetinib, a MEK inhibitor, for inoperable,

symptomatic plexiform neurofibromas in pediatric

NF1 patients. Studies have shown significant tumor

shrinkage and functional improvement (6).

Management goals include:

e  Symptomatic relief (e.g., pain control)

e  Preventing progression of neurofibromas

e Monitoring for complications (vision, neurologic
status, skeletal integrity)

e  Psychosocial support

e  Genetic counseling for families (2,5)

V. CONCLUSION

NF1 is a lifelong genetic condition with
variable clinical expression. This case underscores
the need for early diagnosis, family education, and
a multidisciplinary care approach to improve long-
term outcomes. Genetic counseling is essential,
especially for families with sporadic or familial cases.
Advances like targeted molecular therapies offer
hope for reducing tumor burden and enhancing
quality of life.
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