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Abstract

A 50-year-old woman presented with conjunctival melanosis, scleral pigmentation, and
Lisch nodules in her left eye. Intraocular pressure was 24 mmHg in the right eye and 14
mmHg in the left eye. She had open angles on gonioscopy. Fundus examination showed
a cup-to-disc ratio of 0.7 in the right eye, with an inferior notch and a splinter hemor-
rhage, and 0.6 in the left eye, with a deep cup with sloping rims. Humphrey visual fields
showed an evolving superior arcuate scotoma in her right eye; the left eye was normal.
Systemic examination showed axillary freckling. The patient had a family history of
neurofibromatosis type 1 (NF-1), her father having been diagnosed with the condition.
She had hyperpigmentation of the skin over the forehead and periocular skin on the left
side. These unique ocular and systemic features were suggestive of two phakomatoses,
NF-1 and nevus of Ota, in one eye, and primary open-angle glaucoma (POAG) in the
other eye. that is, three pathologies present together in the same individual, which is an
extremely rare occurrence.
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Introduction

The presence of primary open-angle glaucoma (POAG) in one eye along with
two phakomatoses in the other eye, amounting to three pathologies in the same
patient, is an extremely rare phenomenon. In this report, we present a patient
with neurofibromatosis type 1 (NF-1) and nevus of Ota in one eye and POAG in
the fellow eye.

Case report

A 50-year-old woman presented to us with the complaint of dimness of vision in
her left eye. On examination, her best-corrected visual acuity (BCVA) was 20/20
in the right eye and 20/80 in the left eye. Slit-lamp examination showed conjunc-
tival melanosis and scleral pigmentation in her left eye. She had clear corneas in
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Fig.1. Conjunctival melanosis evident on slit-lamp examination in the left eye of the patient

(red arrows). The image also shows iris hyperpigmentation with multiple small, oval or irregular,
yellowish-brown, fleshy papules randomly spaced on the inferior and temporal surface of the left
iris consistent with Lisch nodules (white arrows).

both eyes. There was normal iris pigmentation in the right eye, but the left eye
had hyperpigmented iris with multiple small, oval or irregular, yellowish-brown,
fleshy papules randomly spaced on the inferior and temporal surface of the iris
consistent with Lisch nodules (Fig. 1).

She had undergone a cataract surgery in her right eye a few years ago a at local
institute and there was a posterior chamber intraocular lens (PCIOL) in situ; she
had cortical cataract along with posterior subcapsular cataract in her left eye
(Fig. 2). Facial examination showed an asymptomatic, hyperpigmented, macular,
bluish-black lesion on the skin over her forehead and periocular skin on the left
side of her face (Fig. 2e).

Intraocular pressure (IOP) was 24 mmHg in the right eye and 14 mmHg in the
left eye; central corneal thickness was 545 p n the right eye and 546 p n the
left eye. She was noted to have Shaffer’s grade 4 open angles in both eyes and
Scheie’s grade | pigmentation of the trabecular meshwork in the right eye. The
left eye had diffuse hyperpigmentation of the trabecular meshwork (grade Ill)
and a pigmented Schwalbe’s line with patchy pigment deposition in the inferior
quadrant. Fundus examination showed a cup-to-disc ratio of 0.7 in the right eye
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Fig. 2. Anterior segment features of both eyes. (a) The right eye, which had undergone
phacoemulsification previously, had a posterior chamber intraocular lens in situ. (b) The left

eye in straight gaze clearly shows the Lisch nodules and the pigmentary nevi. The left eye in the
downgaze (c) and upgaze (d). (e) Face image of the patient showing evidence of pigmentary nevi
in the conjunctiva of the left eye as well as hyperpigmentation of the skin over the forehead and
periocular skin on the left side of the face.
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with an inferior notch and a splinter hemorrhage in the inferior aspect of the disc
suggestive of glaucomatous damage. The left eye had a cup-to-disc ratio of 0.6
with a deep cup with a sloping, apparently healthy, neuroretinal rim (Fig. 3a). The
glaucomatous damage noted in the right eye was recorded to be present before
the cataract surgery at another institute where the patient had been under treat-
ment previously. She had been started on a single antiglaucoma medication,
travoprost (0.004%) once daily, and subsequently underwent cataract surgery in
that eye. However, the patient discontinued the antiglaucoma medication herself
and was not using any medication for the past 6 months before she presented
to us. Ultra-widefield (UWF) imaging was done using using the Optos® (Optos,
Dunfermline, UK). Optomap showed normal peripheries in both eyes (Fig. 3b).

Anterior segment optical coherence tomography (AS-OCT) was done using
the RTVue (Optovue, Inc., Fremont, CA) and the scans of both eyes were normal.
Visual fields done using the Humphrey Field Analyzer (Carl Zeiss Meditec, Dublin,
CA, USA) showed an evolving superior arcuate scotoma with a nasal step in her
right eye while the left eye was normal (Fig. 3c). OCT (RNFL) using the RTVue
showed retinal nerve fiber layer (RNFL) thinning in the inferotemporal and infer-
onasal quadrants in the right eye, while the left eye had normal RNFL thickness
in all quadrants. Magnetic resonance imaging scans of the brain and orbits were
normal (Fig. 4).

On physical examination, the patient had axillary freckling but did not have
any skin growth, scoliosis, or other skeletal abnormalities. There were no neuro-
fibromas or café-au-lait macules. Her head circumference was within normal
range for an adult female (58 cm), and neither hypertelorism nor ear abnormali-
ties were present. She gave no history of learning disabilities, seizures, or growth
and developmental delays. There was a family history of neurofibromatosis type
1 (NF-1), with her father having been diagnosed with the condition. There was
no family history of pigmentary abnormalities, or other genetic diseases. Based
on the presence of the three features, Lisch nodules, axillary freckling and one
parent being a diagnosed case of NF-1, she was diagnosed as a case of NF-1.
Since she had the typical features of ocular melanosis in her left eye and dermal
melanosis on the left side of her face, she was also diagnosed as a case of Nevus
of Ota.The patient’s IOP was raised in the right eye and there were glaucomatous
changes in that eye on fundus examination confirmed by visual field reports, so
she was diagnosed as a case of primary open-angle glaucoma (POAG). Thus, her
final diagnosis was NF-1 and nevus of Ota in the left eye and POAG in the right
eye; that is, the presence of three coexisting pathologies in the same individual.
To the best of our knowledge this is the first case report presenting these three
pathologies in one individual.

A prostaglandin analogue (travoprost 0.004%) once daily was started in her
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Fig. 3. (a) Disc images. The right eye had a cup-to-disc ratio of 0.7 with an inferior notch and

a faint splinter hemorrhage in the inferior aspect of the disc (black arrow). The left eye had a
cup-to-disc ratio of 0.6.(b) Wide field fundus image of the patient. The periphery was normal in
both eyes. (c) Humphrey visual fields of both the eyes. It reveals an evolving superior arcuate
scotoma in the right eye with depressed points in the superior hemifield while the left eye shows
anormal field. (d) Optical coherence tomography. The report showed retinal nerve fiber layer
(RNFL) thinning in the inferotemporal and inferonasal quadrants in the right eye while the left
eye had normal RNFL thickness in all quadrants.
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Fig. 5. Anterior segment photographs of the patient at follow-up after cataract extraction in
the left eye. Both eyes had intraocular lenses in situ. (a) Right eye. (b, ¢, d) Left eye in straight,
downgaze, and upgaze, respectively.

right eye only. She underwent an uneventful cataract extraction in her left eye,
and a multipiece intraocular lens (IOL) was implanted (Fig. 5). During follow-up,
IOP was 17 mmHg in the right eye and 15 mmHg in the left eye. Fundus examina-
tion revealed the resolution of the splinter hemorrhage in the right eye. She was
advised continuation of travoprost in the right eye and regular follow-ups with
periodical visual field examinations.

This patient is unique since she had ocular, facial, and dermatological findings
suggestive of two phakomatoses in the same individual: nevus of Ota and NF-1,
along with the presence of POAG in the other eye. Our literature search showed
no published case reports showing the presence of these three pathologies
together.

Discussion

Nevus of Ota or nevus fuscoceruleus ophthalmomaxillaris was first described by
Hulkein 1869 before Ota’s definitive descriptionin 1939.'Itisadermal melanocytic
hamartoma that presents as bluish-grey or blackish-brown hyperpigmentation
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Fig. 4. Magnetic resonance scans of the patient. (a) Axial T1 and (b) axial T2 fat saturation scans
showing normal optic nerves, no abnormalities of the bony orbit, and normal brain tissue. (c)
Coronal T 1 scan showing normal contour of the bony orbit and normal extraocular muscles. (d)
Coronal T2 fat saturation scans which shows normal optic nerves and brain tissue.

on the facial skin limited to the area innervated by the first and second divisions
of the trigeminal nerve. An increased number of dermal melanocytes located
in the distribution of the ophthalmic and maxillary divisions of the trigeminal
nerve has been reported. Most patients have concomitant hyperpigmentation
of the globe that may involve the conjunctiva, sclera, cornea, iris, and fundus. In
our patient, the involvement of the conjunctiva and sclera were evident. Extracu-
taneous involvement, especially ocular involvement, is frequent and has been
widely reported.?*
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In nevus of Ota, the melanosis may also affect the oral and nasal mucosa,
external auditory canal, tympanic membrane, orbital tissues and brain. In our
patient, however, these features were not present. Nevus of Ota affects between
0.014% and 0.034% of the Asian population.?The reported prevalence of ocular
hyperpigmentation in patients with dermal involvement has ranged from 22%
to 61.3%.2#In patients with extensive dermal lesions, ocular involvement is as
high as 76.6%.3*

The pathogenesis of this condition is unknown, but some of the theories
which have been put forward include:

1. dropping-off of epidermal melanocytes;

2. migration of hair bulb melanocytes to the dermis; and

3. reactivation of pre-existing latent dermal melanocytes, which are

triggered by dermal inflammation, UV radiation, or hormonal changes
during pregnancy.**
Histopathologically, in nevus of Ota, pigment-bearing cells are numerous
and distributed diffusely throughout the upper and lower dermis. These are
elongated, slender pigment-bearing cells dispersed in between the collagen
fibers of the dermis and the long axis of pigment-bearing cells, that is, melano-
cytes are found along the collagen fibers.>*

Even though the iridocorneal angle may be extremely hyperpigmented, there
may not be any rise of IOP. This has been reported in a few studies and was seen
also in our patient.*® Elevated IOP with or without glaucomatous damage has
been reported in 10% of patients of nevus of Ota with ocular involvement.>The
affected eye typically has very heavy pigmentation of the trabecular meshwork
and histopathological studies have shown melanocytes in the meshwork.®

Lisch nodules are the most common ophthalmologic manifestation of NF-1.72
On histological examination, they are found to be melanocytic hamartomas,
composed of melanocytes, elongated fibroblasts, and mast cells, presumably
of neural crest origin, similar to other cutaneous characteristics of NF-1.° Lisch
nodules do not represent a cause of morbidity or disability, but they are diagnos-
tically significant, being one of the hallmark manifestations of NF-1. Examina-
tion of a Lisch nodule with the help of a slit lamp reveals characteristic nodules
with dimensions of approximately 2 mm, absence of vasculature, and a certain
chromatic variability ranging from white to yellow or brown.® The differential
diagnosis of Lisch nodules includes iris mammillations, iridocornealendothelial
syndrome, granulomatous iritis, iris cysts, multiple iris nevi, iris melanoma, and
other malformations.’"

Unilateral Lisch nodules are rare but they have been reported in cases of
segmental neurofibromatosis, found associated with other pigmentary changes
or neurofibromas.’”? The presence of Lisch nodules without other clinical
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evidence of NF-1 has been reported, although this is also extremely rare.®'2'
There are only two reported cases of numerous unilateral Lisch nodules in the
absence of any additional features of NF-1.">"In our case, the Lisch nodules
were also unilateral, but our patient had axillary freckling and a positive family
history of NF-1.

Iris mammillations are a very commonly noted abnormality of the iris. They
are characterized by deep brown, regularly spaced, smooth, conical iris eleva-
tions.”? These can be differentiated from Lisch nodules by slit-lamp examina-
tion as Lisch nodules are yellowish-brown, dome-shaped, well-defined eleva-
tions rising from the surface of the iris.” Amelanotic iris nevi present as flat, or
minimally elevated, lightly pigmented lesions with blurred margins which are
visibly different from the elevated dome-shaped Lisch nodules. The amelanotic
naevi are much lighter in color compared to the yellow or yellowish-brown
Lisch nodules.?

In NF-1, the various clinical features affecting the nervous, dermatologic,
ocular, and skeletal systems are usually absent at birth. Approximately 95% of
NF-1 patients meet the diagnostic criteria by the age of 8 years, and almost all
do so by the age of 20 years. The diagnostic criteria currently used for diagnosis
were presented by the National Institutes of Health statement in 1987."° A
clinical diagnosis is the most common way doctors diagnose NF1. A diagnosis
of NF-1 is confirmed if the patient has two or more of the following:

1. sixor more café-au-lait spots, at least 0.5 cmin children or 1.5 cm in adults;
two or more neurofibromas on or under the skin, or one plexiform (deep
tissue) neurofibroma;
axillary (armpit) or inguinal (groin) freckling;
optic pathway glioma, also called a visual pathway tumor;
two or more Lisch nodules;
bone changes such as bowing of the long bones; and
a close relative (parent, child or sibling) with a confirmed diagnosis of
NF-1.'

Our patient had axillary freckling, Lisch nodules, and one parent having been
diagnosed as a case of NF-1 and was thus confirmed as a case of NF-1.

The axillary and/or inguinal freckling are commonly seen in patients of NF-1.
They usually start as small freckles less than 5 mm in size and are localized usually
in the axillary or inguinal area (Crowes sign). Freckling is found in approximately
90% of adults over the age of 30 years,'* as was seen in our case.

Raised IOP and/or disc changes suggestive of glaucoma may be present at
birth in a case of NF-1 and usually suggest congenital abnormality of the angle,
while onset at a later date suggests involvement of the anterior chamber angle
secondary to NF-1.""8This may be due to angle infiltration by neurofibroma or
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the ciliary body may show thickening leading to secondary angle closure.'s'®
Glaucoma has been reported in 1/300 NF-1 patients.' In our patient, there were
no signs of glaucoma in the eye affected by the phakomatoses.

The presence of nevus of Ota and NF-1 in one individual is an extremely rare
presentation. Our literature search showed that there are only three published
case reports of the association of nevus of Ota with NF-1.2%22However there are
no published reports of the presence of three pathologies in one individual as
was seen in our case.

Medical management is the initial mode of treatment in glaucoma associ-
ated with these phakomatoses, as is the case in other forms of open-angle
glaucoma.’®'” Laser trabeculoplasty may also be attempted in some of these
cases. If medical management and laser treatment fail, then trabeculectomy
may be tried as a surgical option.'”®

POAG is usually bilateral disease but there are a number of published reports
of cases of POAG where only one eye has shown glaucomatous damage.?%
Some authors use the term unilateral POAG for these patients.?*? In most of
these cases, the other eye will not be affected at all and there are no disc or
field changes suggestive of glaucoma in the unaffected eye over long-term
follow-up. 3% Our case appears to be a case of unilateral POAG with evident
glaucomatous changes in the right eye, with the left eye having phakomatoses.
The management of these unilateral POAG patients follows the same manage-
ment guidelines of POAG cases; the only difference is that the treatment is given
to the affected eye only.

This case is different from published reports in two aspects. Firstly, it shows
the coexistence of two phakomatoses in one individual, which is an extremely
rare finding. However, even though the patient’s left eye had the clinical
features of two phakomatoses and a hyperpigmented trabecular meshwork,
IOP was normal and there were no disc or field changes suggestive of glaucoma.
Secondly, this patient had raised IOP and glaucomatous damage in the right eye
suggestive of POAG, even though the left eye had the clinical features of two
phakomatoses. There are no published reports of the coexistence of these three
pathologies in one individual and hence, it is an extremely rare presentation.

Conclusion

Coexistence of multiple phakomatoses in an individual is rare. There are no
specific treatment options for these patients. There may be underlying systemic
and/or local anomalies and complications associated with these disorders or
other non-associated ocular or systemic diseases which must be diagnosed,
which will dictate the management of these patients. Further advancements
and research into the molecular biology of neural crest development and
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abnormal migration of melanocytes are warranted to determine the etiology
of these coexisting neuro-cutaneous disorders. There may be additional pathol-
ogies, such as POAG, along with the existence of phakomatoses in the same
individual; thus, thorough examination of these patients and proper manage-
ment and follow-up are required.
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