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Abstract

Background: A collection of inherited diseases known as neurofibromatosis (NF) are distinguished by a broad
spectrum of clinical manifestations. A genetic mutation on chromosome 17 (17q11.2) is the cause of NF type 1 (NF1),
whereas a mutation on chromosome 22 (22q12.2) is the cause of NF type 2 (NF2). In NF1, ocular symptoms are more
frequent. Patients with NF1 commonly appear with globe enlargement, glaucoma, and orbital facial involvement.
Palpebral neurofibromas have the potential to grow extensively and, in rare instances, develop into malignant tumors.
Optic nerve gliomas can result in strabismus and proptosis. Up to 80% of patients with NF2 may experience early-onset
cataracts, optic nerve hamartomas, and mixed pigment retinal and epithelial hamartomas.

Case presentation: We present four cases of neurofibromatosis, each displaying typical clinical features of the disorder.

e (Case 1: A 28-year-old male presented with headaches, reduced vision, and multiple tiny discolorations in both eyes
for six months. Examination revealed multiple hyperpigmented skin lesions (2-5 mm) across his body, and ocular
assessment showed normal pupillary reactions and distant vision of 6/6 in both eyes. Slit-lamp examination
identified multiple dome-shaped lesions on the iris, consistent with Lisch nodules.

e (Case 2: A42-year-old female experienced reduced vision for six months and skin lesions for five years. Examination
revealed multiple discrete skin-colored papules and café-au-lait macules on her hands. Her vision was 6/12 in both
eyes, with normal pupillary reactions. Slit-lamp findings were also consistent with Lisch nodules.

o Case 3: A 48-year-old male reported vision loss in both eyes over two months, accompanied by swelling of the right
upper eyelid, which was increasing in size. Lisch nodules were found on the iris of the left eye, and he was
diagnosed with typical NF.

o Case 4: A 38-year-old male presented with diminished vision. Slit-lamp examination revealed multiple dome-
shaped lesions on the iris, suggesting Lisch nodules, along with skin lesions on the face and other body areas

Conclusion: Managing neurofibromatosis requires a multidisciplinary approach, involving close collaboration between
healthcare providers. Monitoring visual prognosis, enrolling patients in clinical trials, and regular disease monitoring
are essential steps in managing the condition.
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1. Introduction

Sturge-Weber syndrome, tuberous sclerosis, von Hippel-Lindau disease, and neurofibromatosis (NF) are a few
multisystem genetic illnesses. Ocular involvement and adnexal involvement are regarded as NF's diagnostic
characteristics. NF was originally divided into seven varieties by Riccardi; however, the current classification only
acknowledges NF1 and NF2, with other variants being regarded as less prevalent. A genetic mutation on chromosome
17 (17q11.2) is the cause of NF1, whereas a mutation on chromosome 22 (22q12.2) causes NF2. NF1 is the most
prevalent variety, with a frequency of 1 in 3,500 live births, and is normally inherited in an autosomal dominant pattern,
while around 50% of instances come from spontaneous mutations. Clinical diagnosis is frequently made using
predetermined standards. [l The most common of the various conditions referred to as hamartomas is NF-1. Most
serious ophthalamic manifestation of NF-1 is visual loss secondary to optic nerve glioma.[?2] To summarise, NF-1 exposes
a characteristic cutaneous phenotype that includes benign neurofibromas, which are found in peripheral nerves,
hyperpigmented macules called café-au-lait macules, the so-called inguinal/axillary freckling, and pigmented
hamartomas in the iris known as Lisch nodules. NF2 is primarily seen in tumours of the central and peripheral nerve
systems, which are hardly ever associated with skin conditions. [3]

1.1. NF1 Clinical Features

NF1 affects 1 in 3,500 individuals, making it one of the most common genetic disorders. Diagnostic criteria for NF1 and
NF2 were updated by Guttman in 1997. NF1 typically presents with cutaneous manifestations, with café-au-lait macules
(CALMs) being common in childhood.BICALMs range from 10 to 40 mm in diameter, with a characteristic ovoid shape
and light brown color. Inguinal or axillary freckling develops in 90% of patients, often following CALMs. Neurofibromas,
either subcutaneous or dermal, may develop on peripheral nerves, with plexiform neurofibromas having a 10% risk of
malignant transformation. Lisch nodules, pigmented hamartomas of the iris, are a hallmark of NF1.31 Nerve dysfunction
and deformity is caused by plexiform neurofibromas due to their ability to develop along vast portions of afflicted
nerves. In NF1, Lisch nodules are pigmented hemartomas of iris which is an important trait.[3!

1.2. NF2 Clinical Features

NF2, with an incidence of 1 in 25,000, was initially thought to be a subtype of NF1. However, it is now recognized as a
distinct condition. Hearing loss is often the first clinical sign of NF2, typically caused by vestibular schwannomas on the
auditory nerves. Tumors in NF2 are benign but can cause significant nerve dysfunction. Dermal schwannomas are rare
in NF2, and histopathological analysis may be required to differentiate them from neurofibromas. NF2 diagnosis follows
the NIH consensus criteria, which require a positive family history or the presence of vestibular schwannomas,
meningiomas, gliomas, or other specific features.[3

Table 1 Clinical Signs of NF Patients

NF type 1 NF type 2

Choroid hamartomas Spinal and cerebral tumors usually ependymomas or meningiomas
Optic nerve gliomas Early onset cataracts

Lisch nodules Seizures

Retinal tumors Bilateral vestibular acoustic neuromas

Plexiform neurofibromas
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Table 2 Criteria’s for diagnosis of NF type 1 and NF type 2

NF Type 1 NF Type 2
S.No
Must have >2 of the following Must have any 1 of the following below
below
1. 1 plexiform neurofibroma or >2 A first degree relative with NF2 and unilateral
neurofibromas of any type vestibular schwannoma before age 70
2. >6 Café au lait macules >15mm in Before age 70 bilateral vestibular schwannoma
post pubertal individuals >5mm in
diameter if prepubertal
3. Freckling in the inguinal or axillary Any 2 of the following —
region Neurofibroma, Meningioma, Glioma,
Nonvestibular Schwannoma, Cerebral
Calcification, Cataract And Either; (1) Unilateral
Vestibular Schwannoma And Negative LZTR1
Testing or (2) 1st Degree Relative W/ NF2
4, Optic glioma Multiple meningiomas and (1) Any 2 of the
following — Meningioma, Cataract,
Nonvestibular Schwannoma, Glioma,
Neurofibroma, Cerebral Calcification, or(2)
Unilateral Vestibular Schwannoma
5. >2 Lisch nodules Mosaic or constitutional pathogenic NF2 mutation
in the same individual from blood or by
identification of an identical mutation from 2
separate tumors
6. Distinctive osseous lesion (thinning
of long bone cortex, sphenoid wind
dysplasia, ,etc) with or without
pseudoarthrosis
7. Based on above, first-degree relative
with NF1

2. Case presentation

2.1.CASE 1

Figure 1A A single neurofibroma present over the glabella, figure 1B Slit lamp examination showed multiple domed

elevated lesions on iris suggestive of Lisch nodules
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A case of A 28year old male patient presented with headache and diminution of vision. On general examination multiple
hyperpigmented skin lesions of more than 2-5mm in size were presented all over the body.

On Ophthalmic examination: Visual acuity was 6/6, Colour vision was found to be normal. On slit lamp examination:
Anterior chamber appears to be normal in depth and content. On iris multiple domed elevated lesions present which
are suggestive of Lisch nodules. Pupils of both eyes were round, regular and reactive. Fundus: appears to be normal

2.1.1. Investigations

[I0P-14mmHg in both eyes

MRI brain was advised to rule out any neurological lesions

2.2. CASE 2

A case of 42 year old female patient with diminution of vision since 6 months and lesions over full body which the
patient noticed 5 years back. On examination multiple discrete skin coloured papules present over full body and café au
lait macules present over arm and hand.

On ocular examination distant vision 6/12 both eyes. Colour vision was found to be normal. Slit lamp examination
showed multiple domed elevated lesions on iris suggestive of Lisch nodules present on both eyes which is well known
diagnostic criteria for the disease.

Figure 2A Multiple neurofibromas present over the forehead; Figure 2B Café au lait macules present over arm and
hand, Figure 2C Lisch nodules present on iris
2.2.1. Investigations

Fundus examination: appears to be normal

2.3.CASE3

A case of 48 year old male patient presented to ophthalmology OPD with diminution of vision in both eyes since 2
months and swelling of right upper eyelid which was present since childhood gradually increasing in size. Slit lamp
examination shows neurofibromas of upper eyelid and total mechanical ptosis of right eye which on forceful opening
shows mature cataract. On examination multiple skin lesions were presented all over the body.
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Figure 3A Neurofibroma of the upper eyelid with total ptosis of right eye, Figure 3B shows multiple neurofibromas
over the back along with buttonhole sign which is also present suggestive of neurofibromatosis
2.3.1. Investigations

On Ophthalmic examination of both eyes: Visual acuity of Right eye is PL positive, PR accurate and of Left eye is 6/36.
Pupils of both eyes are round, regular and reactive.

Figure 3C On fundus examination, right eye couldn’t be visualized due to hazy media. Left eye shows a pale optic
disc, attenuated arterioles and pigmentary changes present in macula (Zeiss fundus camera).

2.3.2. Investigations

MRI brain was advised to rule out any neurological lesions

2.4. CASE 4

Figure 4A Multiple domed elevated lesions on iris suggestive of lisch nodules, Figure 4B Multiple skin coloured nodules
present over the forehead suggestive of neurofibromas, Figure 4C Skin coloured nodules present over hand
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A 38 year old male patient arrived at Ophthalmology OPD with concerns about diminished vision and slit lamp
examination showed multiple domed elevated lesions on iris suggestive of Lisch nodules with lesions present over the
face and other parts of the body which patient noticed 8 years back.

2.4.1. Investigations

On Ophthalmic examination: Visual Acuity in right eye was 6/6 and left eye was 6/12, With no pin hole improvement in
left eye. Colour vision was found to be normal. Anterior segment appears to be normal in depth and content. Pupils of
both eyes were round, regular and reactive.

On fundus examination, appears to be normal limits both eyes

3. Discussion

Von Recklinghausen initially described neurofibromatosis in 1882. An autosomal-dominant condition known as NF1
affects roughly 1 in 2,500-3,500 people globally. Characteristics include sphenoid dysplasia, neurofibromas, café-au-
lait spots, iris Lisch nodules, inguinal or axillary freckling, and optic nerve gliomas[*l Almost all individuals with NF1
have Lisch nodules, which are the most prevalent ocular symptom of the disorder and first appear in early childhood.
In patients with NF1, freckles and café-au-lait spots are common observations. About 80% of patients under 6 years old
and 90% of people over 30 have freckles on their skin-4

Three forms of neurofibromas are commonly identified in NF1 patients: plexiform, cutaneous, and subcutaneous. While
subcutaneous neurofibromas are larger (3-4 cm) and typically sensitive to the touch, cutaneous neurofibromas are
typically non-tender, measuring only a few millimeters. These neurofibroma forms are not NF1-specific 5] Six or more
café-au-lait macules larger than 5 mm in diameter in prepubertal individuals, two or more neurofibromas or one
plexiform neurofibroma, freckling in the axillary or inguinal regions, optic glioma, Lisch nodules in the iris, and a first-
degree relative with NF1 are the seven criteria that must be present for a diagnosis of NF1.[¢!

Genetic aspects of NF2 are recorded in a severity score, which correlates with clinical symptoms. The mosaic form
includes patients with genetic abnormalities detectable in just particular organs, while the classic form involves
mutations discovered in blood cells and often exhibits milder clinical manifestations. Aggressive phenotypes are caused
by particular truncating mutations in severe forms. Factors such as age of onset, mutation type, and the frequency of
intracranial tumors are key predictors of death in NF2, with missense mutations being associated with a lower mortality
risk. About 90% of individuals with NF2 have vestibular schwannomas, which impact the eighth cranial nerve, as their
most common presenting symptom. Spinal tumors are detected in a comparable percentage of patients. Meningiomas
are identified in roughly 50% of NF2 patients. [7]

Abbreviations

NF: Neurofibromatosis; NF1: Neurofibromatosis type 1; NF2: Neurofibromatosis type 2; MRI: magnetic resonance
imaging; OPD- Out Patient Department

4. Conclusion

To summarize, there are several ocular symptoms of NF1, the most prevalent of which are Lisch nodules. Since NF1 is
an autosomal-dominant genetic condition, issues that could endanger vision can be avoided with early diagnosis. The
key to managing NF1 is identifying the characteristic clinical indications and making sure that specialists are referred
as soon as possible. For NF1 patients and their families, primary care physicians and family physicians are essential in
providing continuing treatment and counseling. Healthcare professionals must work together in a multidisciplinary
manner to manage neurofibromatosis. In order to enhance patient care, visual prognosis, routine monitoring, and
clinical trial participation are crucial stages.
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