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Abstract

Background: Medulloepithelioma is a rare congenital neo-
plasm derived from precursors of the nonpigmented ciliary
epithelium of the ciliary body. The average patient age at
clinical presentation is 3.8 years. Case Presentation: We
present the case of a 78-year-old male with progressive lens
subluxation and ocular hypertension who was found to
have a ciliary body mass. After enucleation for presumed
ciliary body melanoma, histopathology showed a nontera-
toid medulloepithelioma. Cytogenetic analysis revealed ab-
normalities in chromosomes 3 and 8. Conclusion: Medullo-
epithelioma is often initially misdiagnosed. Though con-
genital in nature, it can exhibit rapid growth, have
chromosomal abnormalities, and must be considered in all

age groups. © 2016 S. Karger AG, Basel

Introduction

Medulloepithelioma is an extremely rare congenital
neoplasm, which most often involves the ciliary body.
First described by Frederick Verhoeffin 1904 as a ‘terato-
neuroma’, later by Ernst Fuchs as a ‘diktyoma’, it was not
until 1931 that Roy Richard Grinker created the term
‘medulloepithelioma’ [1-3]. These tumors are believed to
originate from the primitive medullary epithelium in-
tended to form the nonpigmented ciliary epithelium of
the ciliary body [4]. Due to their rarity, most of the litera-
ture on medulloepitheliomas consists of case reports or
short case series. In the largest series, Broughton and
Zimmerman [5] found 3.8 years to be the average age of
patients at the time of clinical manifestation, and 5 years
to be the median age at the time of surgery and histologi-
cal diagnosis. We present an atypical case of this congen-
ital neoplasm becoming symptomatic in an elderly adult.

Case Presentation

A 78-year-old retired male returned regularly to his optician
for progressive changes in refraction in the left eye over 6 months,
along with left eye pain for 1 month. The optician noticed a mass
in the superior iris of the left eye, and referred him urgently for
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Fig. 1. a Slit-lamp photograph of a retroiri-
dal mass with iris thinning and lens sublux-
ation. b B-scan ultrasound of a well-cir-
cumscribed heterogeneous mass measur-
ing 5.6 (height) x 7.9 mm (base).

Fig. 2. a Pale, gelatinous nodule measuring
12 x 8 mm in size. Hematoxylin and eosin.
x1. b Neuroepithelial cells forming cords,
trabeculae, and rosette-like structures (ar-
row) reminiscent of primitive neural tube.
Hematoxylin and eosin. x10. ¢ FISH analy-
sis of the punch biopsy shows trisomy of
chromosome 3 and the normal diploid
chromosome 8. Red probe: D3Z1, centro-
mere 3; green probe: D8Z2, centromere 8.
d FISH analysis of the FNA biopsy shows
trisomy of chromosome 3 and occasional
trisomy of chromosome 8. Red probe:
D3Z1, centromere 3; green probe: D8Z2,
centromere 8. CB = Ciliary body.

ophthalmic examination. On examination, visual acuity was 20/30
in the OD and 20/80 in the OS. A pigmented, vascularized, bulbous
mass was seen in the 11:00-2:00 position of the left iris with hem-
orrhage into the iris stroma (fig. 1a). B-scan ultrasound showed a
mass with heterogeneous reflectivity causing lens subluxation
(fig. 1b). Intraocular pressure measured 26 mm Hg in the left eye,
but the trabecular meshwork was open on gonioscopy. The patient
was given the clinical diagnosis of ciliary body melanoma. Due to
the presumed diagnosis as well as the patient’s increasing pain and
intraocular pressure, he was prescribed 0.1% dexamethasone eye
drops 4 times daily, 1% cyclopentolate twice daily, slow-release
acetazolamide 250 mg by mouth once daily, and was referred to
the Ocular Oncology Service of the St. Bartholomew’s Hospital
(London, UK). Various treatment options were discussed, includ-
ing observation, but the patient opted for enucleation. The post-
operative course was uneventful. Punch biopsy using a corneal tre-
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phine as well as fine needle aspiration (FNA) biopsies of the mass
were obtained and sent for cytogenetic testing for chromosomes 3
and 8 (prognostic markers in uveal melanoma routinely tested at
our center) [6]. The remainder of the specimen was preserved in
10% formalin and submitted for histological processing.

Pathology

Macroscopic examination showed a pale grey translucent ge-
latinous nodule in the ciliary body measuring 12 x 8 mm in size.

Microscopic examination revealed a mass arising from the an-
terior ciliary body epithelium, consisting of neuroepithelial cells
forming cords, trabeculae and rosette-like structures reminiscent
of primitive neural tube (fig. 2a, b). Part of the mass was adherent
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to the posterior iris. Normal mitoses were seen. The copious back-
ground stroma was made up of Alcian blue-positive, hyaluroni-
dase-sensitive material. Immunohistochemistry showed weak dif-
fuse positivity for chromogranin but was negative for synaptophy-
sin staining. S100 showed patchy strong positivity. The remaining
immunohistochemistry for AE1/AE3, CAM5.2, CK7, CK20, and
EMA demonstrated focal positivity.

Interphase fluorescence in situ hybridization (FISH) analysis
was carried out using IGH/MYC, CEP8 tri-color dual fusion probe,
CEP3 (D3Z1) SpectrumOrange probe, and CEP8 (D8Z2) Spec-
trumGreen probe (Abbott Molecular, Des Plaines, I1l., USA). FISH
analysis of the punch biopsy showed an extra copy of the chromo-
some 3 centromere, indicative of trisomy 3 in 50 of 100 cells exam-
ined and the normal diploid component of the chromosome 8 cen-
tromere in 100 of 100 cells (fig. 2¢). Interphase FISH analysis of the
fine needle aspiration biopsy showed an extra copy of the chromo-
some 3 centromere, indicative of trisomy 3, and an extra copy of
chromosome 8 centromere and MYC (8q24), indicative of trisomy
8 in 38 and 34 of 100 examined cells, respectively (fig. 2d).

Discussion

These histological findings are consistent with a non-
teratoid medulloepithelioma. Though experimental tu-
mors have been created from ciliary body stem cells, in
general, the term medulloepithelioma is reserved for em-
bryonic neoplasms believed to arise from embryonal or
fetal tissues, making ‘embryonal medulloepithelioma’ re-
dundant and ‘adult medulloepithelioma’ contradictory
[5-7]. At least 16 cases of medulloepithelioma have been
reported in patients older than 20 years, with the oldest
in a 79-year-old man [9, 10]. We documented another
male whose congenital tumor became symptomatic in his
7th decade of life. Thus far, it has not behaved in an overt-
ly aggressive or malignant manner (local invasion, metas-
tasis, etc.). This is the first time that cytogenetic testing
has been performed on an intraocular medulloepithelio-
ma in an elderly adult.

The cytogenetics of medulloepithelioma are only re-
cently beginning to be elucidated, with many genetic al-
terations including abnormalities in chromosomes 1, 4, 6,
8,15,and 16 [11-13]. In two large series, Korshunov et al.
[13] have recently proved that intraocular medulloepi-
theliomas and embryonal tumors of the central nervous
system with multilayered rosettes are distinct nosologic
entities, and Sahm et al. [14] found a high prevalence of
DICER1 and KMT2D somatic mutations. Both the punch
and FNA biopsies of our tumor showed trisomy of chro-
mosome 3, which was rare in those series. All cells in the
punch biopsy showed the normal diploid component of
the chromosome 8 centromere and MYC (8q24), but
some of the cells in our FNA biopsy contained trisomy of
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chromosome 8. Gain of chromosome 8 was common in
those series. Intratumor genetic heterogeneity has not
been previously documented in medulloepithelioma.
Medulloepithelioma of the ciliary body has been pri-
marily diagnosed by FNA biopsy and cytology on two oc-
casions. One was a pediatric case (8 years of age), which
could not be conclusively differentiated from retinoblas-
toma, and the other was a 23-year-old case, who required
asecondary tissue biopsy for a definitive diagnosis [14, 15].
Besides the inconsistencies in diagnosis, FNA and tissue
biopsy of malignancies carry a risk of systemic dissemina-
tion. Though systemic chemotherapy with a combination
of vincristine, carboplatin, and etoposide has been success-
ful in treating an aggressive medulloepithelioma with ex-
traocular extension and metastasis, there is no standard-
ized treatment regimen and the chemosensitivity in this
case cannot be generalized to all types of medulloepitheli-
oma [16, 17]. Plaque brachytherapy has shown promise in
inducing tumor regression in a small British case series of
pediatric medulloepithelioma and in an adult case report-
ed by Poon et al. [18]. In atypical presentations, primary
enucleation remains a useful diagnostic and therapeutic
tool, and should be considered in these cases. In conclu-
sion, intraocular medulloepitheliomas are often initially
misdiagnosed. Though commonly believed to be congeni-
tal, they may exhibit rapid growth, contain chromosomal
abnormalities, and must be considered in all age groups.
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