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Neurofibromatosis Type 1 Presenting
with Ophthalmic Features: A Case
Series
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ABSTRACT

Neurofibromatosis type 1 (NF-1) is an autosomal dominant disorder involving multiple systems and affects approximately 1 out of 3000
persons. Ocular manifestations are lisch nodules, plexiform neurofibroma, optic pathway gliomas. The proper diagnosis of NF-1 is a
crucial task for a clinician due to the various clinical manifestations including vision and life threatening malignancies in few patients,
which may arise in the different phases of life. The authors report three cases of NF-1, presenting with ophthalmic symptoms in
teenager boys. On further ophthalmic and paediatric evaluation the diagnosis of NF-1 was confirmed on the basis of clinical criteria.
This series also describe the abnormal facial features like telecanthus and broad nose which has been reported rarely. Case 1 was kept
under regular follow-up and Case 2 and Case 3 were planned for the debulking surgery for plexiform neurofibroma of upper eye lid. A
multidisciplinary approach is required to diagnose and treat such patients keeping in mind the myriad of clinical manifestations and life-

long follow-up is required.
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CASE 1

A 13-year-old male child presented to out patient services
of Ophthalmology department with the complaints of muddy
discolouration and irritation of both eyes. On clinical examination
the child was having telecanthus, broad nose with extreme gaze
nystagmus [Table/Fig-1a]. His uncorrected visual acuity was 20/20
in both the eyes. Muddy discolouration of conjunctiva and pa-
pillary hypertrophy was visible in both eyes. Intra ocular pressure
was 14mmHg and 16mmHg in the right and left eye, respectively.
On slit lamp examination, cornea was clear and transparent in both
eyes, but patient was found to have small multiple hypo-pigmented
elevated lesions over the iris suggestive of Lisch nodule in both
eyes [Table/Fig-1b]. Pupillary reactions and fundus examination
did not reveal any abnormality. Patient was also having multiple
pigmented lesions over the trunk [Table/Fig-1c]. Lisch nodule with
multiple hyper-pigmented skin lesions prompted us to rule out a
neurocutaneous syndrome. Therefore, patient was referred to the
paediatric department for further evaluation.

On paediatric evaluation, patient was found to have multiple
pigmented flat lesions of 2mm to >5mm in size suggestive of cafe-
au-lait spots over the front and back side of the trunk and over the
lower extremity [Table/Fig-1c,d]. Two hyper-pigmented elevated
lesions, rubbery in consistency one over the left hypochondrium
region and another over the inner side of right thigh were present
and suggestive of plexiform neurofibroma [Table/Fig-1e]. One
neurofibroma was noted over the left external auditory canal.
Axillary and inguinal freckling was seen. No neurological deficit
was noted. Magnetic Resonance Imaging (MRI) of brain was
ordered to rule out any neurological lesion. MRI brain showed the
abnormal hyperintense lesion on T2W image over the right side
of brain involving basal ganglia region suggestive of Unidentified
Bright Objects (UBO) [Table/Fig-1f]. Sphenoid wing dysplasia was
not noticed.

Based on paediatric, ophthalmological and neurological exami-
nation, the diagnosis of Neurofibromatosis type 1 (NF-1) was made.
He is the only child of his parents and family history was insignificant
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for such lesions. Patient was treated for allergic conjunctivitis with
topical fluorometholone and carboxy-methylcellulose 0.5%, 4
times per day in both eyes. Patient was kept under observation
and asked for an annual examination.

CASE 2

A 15-year-old male child presented to Ophthalmology outdoor
services with the complaints of huge swelling over the right upper
eye lid, brow and forehead area covering the whole right eyeball
externally. Patient had history of this swelling since birth which
is gradually progressive in nature. The similar swelling behind the
left ear pinna was also noted since five years which is gradually
increasing in size. No other ocular complaints were noted.

On clinical examination, a localized well defined mass extending
from below the medial canthus involving the upper eye lid, bridge
of nose, eyebrow area and forehead giving the appearance of
S-shaped mechanical ptosis obscuring the right eyeball completely
[Table/Fig-2a,b]. The overlying skin over the mass was normal in
color. On palpation, the mass was soft in consistency having abag of
worm appearance. The mass behind left ear pinna was also similar
in consistency and it was giving the appearance of a dumb-bell
shaped lesion [Table/Fig-2c]. Both lesions described above were
suggestive of plexiform neurofibroma. Telecanthus and broad nose
were also noticed in this patient [Table/Fig-2b]. His best corrected
visual acuity was 20/20 in both the eyes. Intraocular pressure was
16mmHg and 18mmHg in the right and left eye, respectively. On slit
lamp examination few very small hypopigmented elevated lesions
suggestive of Lisch nodules were present [Table/Fig-2d]. Rest of
the ocular examination including pupillary reaction and fundus
did not show any abnormality. Child was also having multiple
pigmented lesions all over the body. Paediatric consultation was
sought to rule out any neurocutaneoous syndrome.

On paediatric evaluation, multiple flat pigmented lesions of 2 mm
to >bmm in size suggestive of cafe-au-lait spots were noticed
over the trunk [Table/Fig-2e]. Axillary and inguinal region freckling
was noticed. No neurological abnormality was seen. One nodular
swelling over the back side of lower leg was also seen suggestive
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of neurofibroma [Table/Fig-2f]. The skin appears dry and scaly over
the lower leg due to the frequent rubbing associated with itching
around neurofibroma lesion [Table/Fig-2f]. No other systemic
abnormality was noticed.

Based on clinical features the diagnosis of NF type | was made.
He is the 4" child out of his 7 siblings. His family history was
insignificant for such a disease. Patient is currently at the planning
phase for MRI and debulking surgery under general anesthesia for
upper eye lid plexiform neurofibroma.

CASE 3

A 17-year-old male presented with a history of mass over the
upper lid since his childhood which was gradually increasing in
size and causing drooping of right upper eye lid and blurring of
vision. The mass was painless in nature and gradually progressive.
Patient also complained of diminution of vision in right eye which
worsened in bright daylight. He also developed multiple subcu-
taneous nodules and dark pigmented patches all over the body
especially at the back of the trunk.

On ophthalmic evaluation a large nodular mass overlying the brow, lid
and nose medially which was soft and rubbery in consistency causing
mechanical S-shaped ptosis, was observed [Table/Fig-3a]. It was
non-tender in nature and was suggestive of plexiform neurofibroma.
His uncorrected visual acuity was 20/200 in the right eye and 20/20
in the left eye. Telecanthus and broad nasal bridge were also noticed.
Intraocular pressure (Goldmann Applanation Tonometry) was

[Table/Fig-1]: Clinical and imaging photographs of a child with NF-1 (Case 1) (a-f). a.)
Clinical photograph at presentation showing telecanthus and broad nose; b.) Ocular
image showing multiple hypopigmented elevated lesions suggestive of Lisch nodules;
¢.) Abdominal photograph depicting multiple hyper pigmented macules suggestive of
cafe-au-lait spots; d.) Photograph of inner side of thigh showing hairy, elevated rubbery
and pigmented lesion suggestive of plexiform neurofibroma; e.) Hyperpigmented lesion
over the outer side of thigh suggestive of cafe-au-lai spot; f.) Magnetic resonance
imaging (MRI) brain on T2W imaging showing hyper intense lesion in basal ganglia
region suggestive of unidentified bright objects.

[Table/Fig-2]: Clinical photographs of a child with NF-1 (Case 2) (a-f). a.) Clinical
picture showing right eye S-shaped plexiform neurofibroma involving upper eye
lid covering the whole eyeball; b.) On retraction of mass telecanthus and normal
eyeball is visible; c.) Lateral image showing left plexiform neurofioroma overlying the
external ear; d.) Ocular photograph showing fine iris Lisch nodules (arrowheads);
e.) Abdominal photograph showing multiple hyperpigmented macules suggestive
of cafe-au-lait spots; f.) Picture showing nodule over the lower leg (arrowhead)
suggestive of neurofibroma.
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16mmHg and 18mmHg in the right and left eye, respectively. On
slit lamp evaluation multiple hypopigmented iris nodules suggestive
of Lisch nodules were visible along with corectopia medially and
ectropion uveae [Table/Fig-3b]. Posterior sub-capsular cataract was
present in the right eye. Fundus details were not visualized with dense
cataract in right eye whereas left eye was normal.

On systemic examination patient was having axillary freckling,
multiple nodular lesions suggestive of neurofibroma [Table/Fig-3c],
and multiple hyperpigmented macules (cafe-au-lait spots) with
sizes varying from 2mm to >5mm over the trunks and limbs [Table/
Fig-3d]. Several soft cutaneous sessile neurofibromas varying from
few mm to several cm in diameters were present along the trunk,
limbs and neck region [Table/Fig-3e]. MRI brain was ordered to
rule out optic glioma, meningioma, acoustic neuroma, schwanoma
and it did not show any abnormal feature. Sphenoid wing dysplasia
was also not present.

On the basis of the above mentioned features the diagnosis of
NF-1 was made and patient was planned for debulking surgery for
the large plexiform neurofibroma of the upper eye lid.

Consent: Consent was obtained from all the patients for
publication.

[Table/Fig-3]: Clinical pictures of a patient with NF-1 (Case 3) (a-e). a.) Clincal
photograph showing right upper eye lid boggy swelling suggestive of plexiform
neurofibroma causing S-shaped mechanical ptosis (black arrowhead); b.) Slit lamp
photograph showing multiple iris Lisch nodules (blue arrow) and corectopia; c.)
Multiple small subcutaneous nodules; d.) Subcutaneous nodule (upper arrow) and
multiple cafe-au-lait spots (lower arrow) over the back; e.) A large cafe-au-lait (blue
arrow) spot over the left lateral side of trunk with multiple subcutaneous nodules.

DISCUSSION

Neurofibromatosis (NF) is the commonest neurocutaneous
syndrome which involves skin and central nervous system. It is
inherited in an autosomal dominant fashion affecting 1 out of 3,000
persons caused due to mutations of NF-1 gene in chromosome
region 17911.2, encoding neurofioromin protein [1,2]. It is
characterized by the presence of cafe-au-lait spots, axillary or
inguinal freckiling, iris Lisch nodules, neurofioromas, optic nerve
glioma and sphenoid dysplasia [3]. Abnormal facial features in
NF-1 has been reported rarely [4]. We described the rare cases
of NF-1 with abnormal facial features which were presented with
ophthalmic symptoms.

NF-1 diagnosis is based on the presence of atleast 2 of the 7
criteria which include: six or more cafe-au-lait macules over 5mm
in greatest diameter in prepubertal individuals, frecklings over the
axillary and inguinal area, Lisch nodules over the iris, two or more
neurofibroma or one plexiform neurofibroma, [sphenoid dysplasial,
optic glioma and first-degree relative with NF-1 [5]. All of our cases
met with 3 or more criteria Case 1: Cafe-au-lait macules, axillary
or inguinal freckling, Lisch nodules; Case 2: Cafe-au-lait macules,
axillary or inguinal freckiling, Lisch nodules, plexiform neurofibroma;
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Case 3: Plexiform neurofibroma, Lisch nodules, axillary freckling,
cafe-au-lait macules).

The ophthalmological features with NF-1 were studied in 72
consecutive patients with NF-1 in a study and it was found that the
ophthalmological features are relatively rare [6]. NF-1 presenting
with ophthalmic associations like eyelid plexiform neurofibroma,
optic glioma, primary congenital glaucoma have been described in
the literature [7-9]. Choroidal nodules, vasoproliferative tumours,
unusual limbal lesion and neovascular glaucoma are the other
ophthalmic manifestations that have been reported rarely [10-13].
Case 1 presented with non-specific ocular complaints which was
diagnosed as a case of allergic conjunctivitis. On further ophthalmic
evaluations Lisch nodules were seen in both eyes. We reported the
abnormal facial features like telecanthus, broadening of nose which
has been reported rarely [4]. A distinctive facial appearance in the
children with NF-1 was first reported by Kaplan et al., in their case
series [4]. These children were having telecanthus, antimongoloid
slant of the palpebral fissure, broad nose and tapering chin [4].
The morphological features were similar to Noonan syndrome but
the manifestations in children were sufficiently different to label it
as a variant of Noonan syndrome. Similarly, the poor evidence for
the association of Noonan phenotype and NF-1 was found in a
series of 453 cases with NF-1 [14]. However, in a series of seven
patients with variable phenotype of NF-1 and Noonan syndrome,
the mutation was found on NF-1 gene which represents it as a
variant of NF-1 cases [15]. Therefore, it is important to keep in
mind the abnormal facial features during the work-up of a patient
with NF-1. Plexiform neurofibroma of upper eye lid and external
ear was seen in Case 2. A similar dumb-bell shaped neurofibroma
over the external ear was reported by Shirol et al., [16]. Nystagmus
has been reported as the initial presenting sign of chiasmal glioma
in young children in a series of 22 patients by Toledano et al., [17].
Extreme gaze nystagmus was noticed in Case 1 which was not
associated with any optic pathway glioma.

Debulking of tumour mass is needed in cases of plexiform
neurofibroma with NF-1. Ptosis surgery and lateral canthal fixation
are the other treatment modalities in cases of plexiform neurofi-
broma. The clearance of visual axis and cosmetic appearance are
the basic goals for surgery. An acceptable result can be observed
with lid and oculoplastic surgeries as shown in earlier studies
[18,19]. Glaucoma surgery is required in cases of NF-1 associated
with glaucoma [20].

This series represents the various clinical manifestations of NF-1
and highlights the importance of ophthalmic examination in
such cases as they first presented to the ophthalmologist. As
the disease requires a life long follow-up for the various clinical
manifestations which may arise in the different phase of life, the
early diagnosis of NF-1 becomes a crucial task for clinicians. A
holistic multidisciplinary approach is required to diagnose and treat
these patients. This case series provide the further knowledge
about clinical features of patients with NF-1 which might be help-
ful for further understanding about the disease.
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CONCLUSION

Since the patients with NF-1 can present with ophthalmic
complaints, the ophthalmic evaluation is an essential part
of examination. Proper diagnosis and treatment require the
understanding about the myriad of manifestations of NF-1.
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