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A 19-year-old female who was a known case
of multiple endocrine neoplasia (MEN) type
2, presented with gradual decrease of visual
acuity in her left eye and bilateral corneal
opacities which had developed over a 7 month
period. She had nocturnal lagophthalmos since
childhood, and history of a thyroid mass with
increased serum levels of calcitonin for which
subtotal thyroidectomy had been performed.
The histopathologic diagnosis of the thyroid
mass had been medullary thyroid carcinoma.
Best corrected visual acuity was 20/25 and
20/40 in her right and left eyes, respectively. Slit
lamp biomicroscopic examination, photography
using a photo slit lamp (Haag-Streit BQ900,
Switzerland), and corneal confocal scan imaging
(Confoscan 3.4, Nidek Technology, Padova,
Italy) were performed. Since we suspected
limbal stem cell deficiency, impression cytology
was also performed on both eyes.

Slit lamp examination in both eyes revealed
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moderate thickening of the eyelid margins,
meibomian gland dysfunction, gelatinous
and worm-like subconjunctival masses in the
perilimbal area suggestive of neuromas (Fig. 1A),
nonspecific vascularized opacification of the
inferior cornea which was more severe on the
left side (Fig. 1B), and prominent intrastromal
medullated nerves with an irregular lacy pattern
across more than half of the cornea (Fig. 1C).
Intraocular pressure and fundus examination
were unremarkable. Although the patient had
signs of meibomian gland dysfunction, she did
not have dry eye symptoms. Since we were
suspicious of limbal stem cell deficiency as
one of the possible factors in the development
of corneal opacities, impression cytology was
performed bilaterally which disclosed mild
epithelial squamous metaplasia of the involved
areas, but no signs of limbal stem cell deficiency
(Fig. 1D).

Confocal scanning of central, paracentral
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Figure 1. (A) Slit lamp photograph of the right cornea demonstrates gelatinous vermiform lesions at the superotemporal
conjunctiva (black arrow) and a vascularized corneal opacity inferiorly (red arrow); (B) The left cornea also demonstrates
gelatinous worm-like conjunctival lesions in the superior limbal-conjunctival region suggestive of a neuroma (arrows)
and marked vascularized corneal opacification inferiorly; (C) Note the irregular lacy pattern of visible intrastromal
medullated nerves (arrows) adjacent to the corneal opacity; (D) Note lack of goblet cells in the epithelial sheet on the
inferior corneal side where nuclear/cytoplasmic ratio seems to be decreased (magnification x400).
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Figure 2. Confocal scan images of the cornea. (A) Note the presence of greatly thickened and high contrast mid-stromal
nerves (magnification x500). (B) Increased density of the sub-epithelial nerve plexus (magnification x500).

and inferior parts of the corneas demonstrated
normal-appearing epithelium in the right eye,
while the epithelium was hyper-reflective on
the left side. Sub-basal epithelial nerves (Fig. 2B)
were obviously thickened with maximum
diameter and density of 26.7um and 27.8pm/
mm? respectively on the right side, and 32.4pm
and 28.3pm/mm? correspondingly in the left
eye. Foci of vascularization together with areas
of nonspecific hyper-reflectivity and haze were
observed in the inferior peripheral corneal
stroma. Adjacent to this area and towards the
paracentral cornea, there was marked thickening
and brightness of mid-stromal nerves (Fig. 2A)
with diameter ranging from 14.5 to 66.7 (mean,
42.1+16.5) pm in the right cornea, and from 15.8
to 62.9 (mean, 39.5+17.5) pm in the left eye. A
few thin and convoluted nerve fibers were also
present within the mid-stroma. The endothelium
was unremarkable in the right cornea but details
of the endothelium were not visible on the left
side.

Given the presence of possible perilimbal
neuromas, the final diagnosis was consistent with
MEN-2b syndrome. The patient was followed
with Artelac eye drops (Pharma Global limited,
Dublin, Ireland) four times a day and Liposic
0.2% ophthalmic gel (Bausch & Lomb limited,
UK) applied at night-time.

DISCUSSION

MEN syndrome is an autosomal dominant

disorder caused by a mutation in the RET
proto-oncogene on chromosome 10 with
100% penetrance but variable expressivity;
the de novo mutation rate is approximately
50%. This syndrome is categorized into type
1 and 2. Type 1 includes adenomas in the
parathyroid, pancreas, thyroid and adrenal
glands associated with subcutaneous lipomas.
Type 2 includes pheochromocytoma, medullary
thyroid carcinoma and parathyroid tumor or
hyperplasia. Type 2 has two subcategories
namely 2a and 2b; the former is characterized
by medullary carcinoma, pheochromocytoma,
and parathyroid disease, whereas type 2b is
characterized by medullary thyroid carcinoma,
pheochromocytoma, and multiple mucosal
neuromas.'? Medullary thyroid carcinoma,
which has a poor prognosis, develops in nearly
100% of type 2b cases early in life. Other
systemic findings in this syndrome include
a marfanoid habitus, thickened lips, lingual
and cheek mucosal nodules, maxillofacial and
orthopedic changes, café-au-lait spots and
diarrhea or constipation.®*

Due to ocular involvement, ophthalmologists
may be the first physicians to diagnose this
syndrome at a precancerous stage. Ocular
findings typically observed in this syndrome
are thickened eyelid margins, multiple small
plexiform /nodular subconjunctival neuromas,
and thickened corneal and ciliary nerves.!2510
Chronic ocular irritation may occur due to
thickening of the eyelid margins and conjunctiva.'
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Other ocular findings include heavy eyebrows
and prominent orbital ridges, nasal displacement
of the lacrimal puncta, keratoconjunctivitis sicca,
and impaired pupillary dilation.3* To the best
of our knowledge, there are no reports on the
confocal scan and impression cytology features
of corneal involvement in this syndrome. The
ocular findings, confocal scan images and
impression cytology features of the cornea in
this case of MEN-2b syndrome are discussed
herein.

Among ocular findings in MEN-2b
syndrome, prominent corneal nerves with a
diameter of up to 1.5mm have been reported
as a hallmark of the condition”!! and can be seen
as early as 2 years of age.'? Prominent corneal
nerves may also be the first manifestation of other
systemic disorders such as MEN-2a syndrome,
leprosy, neurofibromatosis, pheochromocytoma,
primary amyloidosis, ectodermal dysplasia,
Refsum’s disease and congenital ichthyosis.
Keratoconus, herpes simplex and herpes zoster
viruses, posterior polymorphous dystrophy
and Fuchs’ endothelial dystrophy are other
corneal diseases in which corneal nerves may
be apparently thickened and more visible.*1”
In our patient, interlacing and thickened mid-
stromal nerves were observed in both corneas
on slit lamp biomicroscopic examination and
their thickness was measured by confocal scan.
The mid-stromal nerves in this case were about
5 to 6 times thicker than that observed in normal
corneas (8.32+2.6nm)."® Using confocal scan,
we also demonstrated an increased density of
sub-basal epithelial nerves, 27.8 pm/mm? in the
right cornea and 28.3um/mm? in the left one,
as compared to a normal density of 11.1 pm/
mm.>! An increase in the number of Schwann
cells and axons, and in myelination of corneal
nerves have been reported as causes of nerve
thickening and enlargement.!"'* The mechanism
underlying corneal nerve medullation in
this syndrome remains unknown, but the
embryological explanation may be similar to
that for medullated nerve fibers in the fundus.”

Bilateral inferior corneal opacification and
vascularization were the most important ocular
manifestation in our patient. She presented with
gradually decreased visual acuity in her left

eye and bilateral corneal opacities over several
months. This means that she might not have had
the inferior corneal changes before developing
these symptoms. The lid malfunction during
night-time might have occurred following
thyroidectomy, or possibly after development
of thyroid-associated ophthalmopathy.? This in
turn might have had an additional effect on the
severity of the corneal opacities. However, the
most important cause of these corneal changes
is abnormal intrastromal corneal nerves and
altered sensation in MEN-2b.

Since we suspected limbal stem cell
deficiency as a possible factor intensifying the
corneal opacities, we performed impression
cytology which revealed only mild corneal
epithelial squamous metaplasia in the inferior
cornea with no evidence of limbal stem cell
deficiency. The results of impression cytology in
this case were similar to those seen in exposure
and neurotrophic keratopathies.

In summary, in this report the clinical and
microstructural features of ocular involvement in
MEN-2b syndrome are described. Vascularized
inferior peripheral corneal opacities due to
a combination of neurotrophic causes and
exposure keratopathy were the most prominent
ocular finding. MEN-2b must be considered in
any patient with thickened and visible corneal
nerves together with conjunctival neuromas.
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