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Neurofibromatosis
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Introduction

The word ‘Phakomatoses’ is derived from
the Greek word phakos meaning mother

spot. Phakomatoses are a group of disorders
characterized by hamartomas of the skin, eye
and central nervous system. The collective
name was given by Van der Hoeve in 1932.

The common ‘Phakomatoses’ are:

l Neurofibromatosis

l Tuberous sclerosis

l Von Hippel-Lindau

l Sturge-Weber syndrome

l Ataxia-telangiectasia

l Wyburn-Mason’s syndrome

l Klippel-Trenaunay-Weber syndrome

Neurofibromatosis (NF)

4 recognized forms of NF:

l Von Recklinghausen’s neurofibromatosis
[NF-1] or peripheral neurofibromatosis

l Bilateral acoustic neurofibromatosis  [NF-
2] or central neurofibromatosis

l Segmental neurofibromatosis

l Cutaneous neurofibromatosis

Riccardi’s Classification

l Neurofibromatosis type 1 (Von
Recklinghausen’s neurofibromatosis)
[NF-1]

l Neurofibromatosis type 2 (Bilateral
acoustic neurofibromatosis) [NF-2]

l Type 3 (mixed)
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l Type 4 (variant)

l Type 5 (late-onset)

Von Recklinghausen’s
Neurofibromatosis (NF 1)

o Most common form of neurofibromatosis

o Accounting for 90% of cases.

o Inherited in an autosomal-dominant
fashion

o Prevalence of between 1 per 3000 and 1
per 5000 making it one of the most
common autosomal-dominant conditions
in humans.

o The gene has been isolated to the
proximal long arm of chromosome 17
(17q11.2)

Diagnostic criteria of NF 1

According to the National Institute of
Health Consensus Development Conference,
at least two of the following criteria must be
present to make the diagnosis of NF-1:

l Five or more café-au-lait spots that are
more than 5 mm in diameter in
prepubertal patients; six or more café-au-
lait spots that are more than 15 mm in
diameter in postpubertal patients

l Two or more neurofibromas of any type,
or one plexiform neurofibroma

l Axillary or inguinal freckling

l Optic glioma

l A distinctive osseous lesion
(pseudoarthrosis of the tibia or sphenoid
wing dysplasia)

l Two or more Lisch’s nodules

l A first-degree relative diagnosed with NF-
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1 in accordance with the above criteria

Systemic Features

♦ Café-au-lait spots and axillary freckling:

l Café-au-lait spots are composed of
epidermal melanocytes with giant
pigment granules (macrome-
lanosomes) within the cytoplasm and
are of neural crest origin.

l They are not pathognomonic of
Neurofibromatosis.

♦ Peripheral Neurofibromas

l Consists predominately of Schwann’s
cells and fibroblasts with endothelial,
perineural, and mast cells.

l Peripheral neurofibromas may be
cutaneous or subcutaneous;
cutaneous lesions are by far the most
common and develop in all patients
with NF-1 by the age of 16 years. They
appear as soft, gelatinous, mobile
tumours that are characteristically
violaceous and varying in size up to
several centimeters.

l They occur predominantly on the
trunk; approximately 20% of patients
have lesions on the head or neck.

♦ Plexiform Neurofibromas:

l Plexiform neurofibromas are large,

ill-defined subcutaneous swellings
that are soft and “wormy” on
palpation.

l They are pathognomonic of NF-1.

♦ Cognitive Impairment:

l NF-1 is rarely associated with frank
mental retardation.

Ophthalmic Features

♦ Orbital Involvement:

l Proptosis and diplopia in NF-1 caused
by orbital tumours (e.g., optic nerve
glioma, optic nerve sheath
meningioma, orbital neurofibroma) or
by a defect of one of the orbital bones
allowing herniation of intracranial
tissue into the orbit.

l The sphenoid is the most commonly
affected bone; defects may be due to
congenital absence of part of the bone
or erosion of the bone by orbital
tumour.

l Intracranial pulsation can be
transmitted to the orbit, causing
pulsatile proptosis or more rarely
pulsatile enophthalmos.

l Neurofibromas are the most common
soft-tissue orbital tumours in NF-1
and may arise from any of the nerves
in the orbit and tend to be slowly

Fig. 1a : Fig. 1b :
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progressive in childhood.
Schwannomas and meningiomas are
much less common.

♦ Eyelid Involvement

l Plexiform neurofibromas of the orbit
tend to originate from the orbital
branches of the trigeminal nerve.

l They often affect the upper eyelid,
causing a characteristic sinusoidal
deformity of the lid margin. The
tumour is soft and feels like a “bag of
worms”; the resultant displacement
of the globe or ptosis can result in
amblyopia in children.

l Plexiform neuromas of the orbit are
associated with congenital absence of
the sphenoid wing or enlargement of
the sella turcica, and glaucoma
develops on the affected side in a
significant proportion of patients.

♦ Lisch’s Nodules

l The association between melanocytic
hamartomas of the iris and
neurofibromatosis was made by
Lisch.

l Lisch’s nodules are specific for NF-1
where they can occur unilaterally.

l They occur only rarely in NF-2.

♦ Optic Nerve Gliomas

l Optic nerve gliomas are pilocytic
astrocytomas composed of glial cells
with very few mitoses (suggesting that
they can be characterized more as
hamartomas than as true neoplasms).

l 70% of all optic gliomas occur in
patients with NF-1.

l In general, optic nerve gliomas occur
early in NF-1 and tend to be
nonprogressive, but a proportion
enlarge rapidly (probably due
predominantly to an increase in the
mucinous component of the tumour
rather than true neoplasia), causing
proptosis, visual impairment, and
occasionally subluxation of the globe.

♦ Chiasmal Gliomas

l Patients with chiasmal gliomas may
present with endocrine abnor-
malit ies, hydrocephalus, visual
impairment, or nystagmus, but most
cases are asymptomatic and
nonprogressive.

l Endocrine abnormalities are caused
by extension of the tumour into the
hypothalamus, which may result in
growth retardation, obesity or
wasting, precocious puberty, or

Fig. 2 : Fig. 3 :
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delayed sexual maturation.

l Tumours often extend into one or
both optic nerves, causing variable
field defects.

l Nystagmus may be vertical or rotary
and is sometimes asymmetric (known
as see-saw nystagmus), alternating
rapidly between one eye intorting,
elevating and adducting and the other
extorting, depressing and abducting.

l Seesaw nystagmus is a hallmark of
chiasmal disease.

Ocular features

l Conjunctiva - Neurofibromas of the
conjunctiva(limbal)

l Cornea - Thickening and neurofibromas
of the corneal nerves.

l Uveal tract - Pigmentary hamartomas of
the choroid.

l Retina - Combined hamartomas of the
retina and RPE

Investigations

l CT scan and MRI of the brain and
orbit

l Visually evoked potential to assess the
optic nerve function

Treatment

l Genetic counselling is an important
part of the management of
neurofibromatosis, and all family
members of patients with NF-1
should be screened.

l Lisch’s nodules, which are present in
90% or more of patients with the
disease, serve as a marker; thus,
ophthalmic examination is an
essential part of the screening
process.

l Treatment of neurofibromatosis is
predominantly surgical.

l When neurofibromas increase in size
or cause pain, malignant
transformation should be suspected,
and excision or biopsy should be
performed.

Bilateral Acoustic Neurofibromatosis
(NF 2)

o Bilateral acoustic neurofibromatosis (NF-
2) is a severe autosomal-dominant
disorder.

o Prevalence of 1 per 10,00,000.

o It is characterized by multiple central
nervous system tumours, especially
acoustic neuromas.

o The NF2 gene has been located near the
centre of the long arm of chromosome 22
(22q11.1–22q13.1) and the gene codes for
a tumour-suppressor protein known as
“schwannomin” or “merlin.”

Systemic features

l Café-au-lait spots occur in
approximately 60% of patients with
NF-2.

l They tend to be restricted to the
trunk.

l Cutaneous neurofibromas occur in
approximately 30% of patients.

l Plexiform neuromas are rare.

CNS features

l The hallmark of NF-2 is bilateral
acoustic neuromas.

l Present in the 2nd or 3rd decade with
progressive hearing loss, imbalance,
and tinnitus.

l Signs of other lower cranial nerve
dysfunction (fifth, sixth, and seventh
nerve palsies) may follow.

l Other brain and spinal cord tumours
include gliomas, meningiomas, and
schwannomas.
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Ophthalmic features

l Juvenile posterior subcapsular lens
opacities.

l Combined pigment epithelial and
retinal hamartomas.

l Epiretinal membranes.

l Optic nerve head gliomas.

l Diplopia and paralytic strabismus
occur due to VIth nerve paresis.

l Lisch’s nodules never occur in NF-2.

Segmental and Cutaneous
Neurofibromatosis

o Occasionally, signs of neurofibromatosis
occur in a circumscribed segment of the
body, usually the trunk.

o Café-au-lait spots and cutaneous
neurofibromas occur usually over the
upper trunk, and there is only one report
of Lisch’s nodules in association with
segmental neurofibromatosis.

o Transmission to offspring is rare.

o Dominantly inherited café-au-lait spots in
the absence of other signs of NF-1 have
been described in several pedigrees.
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