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malignant variant. The fascicle defines teratoid variants 
to contain cartilage and, less commonly, glial tissue and/
or skeletal muscle. However, how to make the distinction 
between benign and malignant is not addressed.

  The name of medulloepithelioma derives from the 
histological resemblance of the tumor to the neuroepi-
thelium of the embryonic neural tube and was chosen by 
Grinker  [2]  because of the histopathological resemblance 
to an even rarer form of medulloeptihelioma of the brain 
described by Bailey and Cushing  [3] . In the most recent 
revision of the WHO classification of tumors of the cen-
tral nervous system, to be published in 2016  [4] , mesen-
chymal elements in medulloepithelioma are described to 
range from a prominent vascular and fibrous connective 
tissue stroma to areas of cartilage, bone and striated mus-
cle. These mesenchymal elements are interpreted as mul-
tiple lines of differentiation within one tumor entity and 
are as such not reflected in the classifying diagnosis of 
intracerebral medulloepithelioma. The same line of rea-
soning could be followed for intraocular medulloepithe-
lioma. The cerebral medulloepithelioma is often large at 
diagnosis and is by definition classified as a high-grade 
malignant tumor although long-term survivors have 
been described. Only recently has the demonstration of 
molecular diversity at the cytogenetic and epigenetic lev-
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 Abstract 

 Medulloepithelioma is a rare congenital tumor of the ciliary 
body and iris. The current classification and grading of me-
dulloepithelioma shows inconsistencies and does not reflect 
clinical behavior. This position paper discusses the back-
grounds of the current classification and intends to initiate 
a discussion on an alternative classification and grading 
scheme.  © 2016 S. Karger AG, Basel 

 Recently, I had to produce the pathology report of a 
case of intraocular medulloepithelioma, a rare congenital 
tumor of the ciliary body and iris. In the preparation of a 
histopathological diagnosis, my attention was brought to 
inconsistencies in the WHO classification scheme. The 
most recent WHO fascicle on the international histologi-
cal classification of tumors of the eye and its adnexa  [1]  
offers two separate classifying entities of medulloepithe-
lioma: teratoid or nonteratoid, both in a benign and a 
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 Table 1. Clinical and histopathological details of published adult cases of intraocular medulloepithelioma

First author [Ref.], year Age, 
years

Sex Diagnosis Treatment Follow-
up

Recurrence Adjuvant

Soudakoff, 1936a 28 M Malignant nonteratoid Enucleation 13 mo No No
Sayed [10], 1962 35 F Malignant nonteratoid Enucleation 6 mo No NR
Zimmerman, 1972a 32 F Malignant teratoid Enucleation NR No No
Broughton [8], 1978a 41 NR Benign NR NR NR NR
Carrillo, 1979a 43 F Malignant teratoid Enucleation 5 y No No
Floyd, 1982a 79 M Benign nonteratoid Enucleation NR NR No
Litricin, 1985a 50 M Malignant teratoid Enucleation NR No No
Shields, 1996a 58 F Malignant nonteratoid Exenteration and RT 2 y Parotid metastasis NR
Husain, 1998a 62 M Malignant nonteratoid Neoadjuvant RT and enucleation 6 mo No No
Jumper, 1999a 45 M Malignant Exenteration and adjuvant RT NR NR NR
Davidorf, 2002a 23 F Medulloepithelioma BT and resection 18 mo No No
Font [11], 2005 27 M Malignant nonteratoid Resection and enucleation 6 y No No
Sosinska-Mielcarek [9], 2006 44 M Malignant teratoid Enucleation 15 mo Intracranial invasion CT/RT
Pushker [12], 2008 38 F Malignant non-teratoid Enucleation NR NR NR
Meel [13], 2010 40 M Malignant non-teratoid Enucleation 6 mo LN metastasis CT/RT
Singh [14], 2010 40 M Malignant non-teratoid Enucleation 7 mo LN metastasis CT/RT
Ali [15], 2013 67 F Malignant non-teratoid Enucleation 5 y No No

 mo = Months; NR = not reported; y = years; RT = radiotherapy; BT = brachytherapy; CT = chemotherapy;  LN = lymph node.
a All referenced in Sosinska-Mielcarek et al. [9]. 
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  Fig. 1.  Proposed histological parameters for grading of medullo-
epithelioma of the eye.  a  Grade I (benign) medulloepithelioma. 
Original magnification ×100.  b  Grade II medulloepithelioma, local 
invasion. Original magnification ×25.  c–e  Pleomorphism, mitotic 

activity in Homer Wright rosettes, Flexner-Wintersteiner rosettes 
and fleurettes. Original magnification ×630.  f  Grade III medullo-
epithelioma with extrascleral extension. 
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els enabled the identification of brain and ocular me-
dulloepithelioma as separate nosologic entities  [5, 6] . 
Strict separation between a benign and malignant variant 
of intraocular medulloepithelioma does not reflect the 
clinical behavior of these tumors for as far as it can be 
deduced from small case series and case reports  [7, 8] . 
Criteria for malignancy have been pioneered by two ear-
ly series reports from Andersen  [7]  and Broughton and 
Zimmerman  [8] , which thus far have not been correlated 
with clinical behavior. Andersen was of the opinion that 
all medulloepitheliomas should be considered as poten-
tially malignant tumors which would have been reflected 
more clearly in a grading scheme than in a dichotomy 
into two types. Andersen accepted local invasion of the 
ciliary body and iris to be part of the benign spectrum 
and proposed pleomorphism, increased mitotic activity 
and extrascleral extension as a set of criteria for malig-
nancy. Broughton and Zimmerman  [8]  introduced ad-
ditional criteria for malignancy with areas of poorly dif-
ferentiated neuroblastic cells, sarcomatous areas, or in-
vasion of the uvea, cornea or sclera with or without 
extrascleral extension. In agreement with Andersen  [7] , 
I feel that medulloepitheliomas are most probably all po-
tentially malignant tumors which would be reflected 
more clearly in a grading scheme than in a dichotomy. 
This notion is supported by the recently published mo-
lecular data on intraocular medulloepithelioma, which 
showed clustering in the same part of the dendrogram 
tree using unsupervised cluster analysis. There were no 
additional subclusters within the intraocular medulloep-
ithelioma cohort separating histologically malignant 
from nonmalignant cases  [6] . Neither could single nucle-
otide polymorphism array detect differences in copy 
number aberrations between benign and malignant me-
dulloepithelioma. The fact that adult patients are more 
often diagnosed with malignant medulloepithelioma re-
flects the increased chance of malignant progression in 
time ( table  1 )  [9–15] . Three documented cases of me-

dulloepithelioma in adults have metastasized, which is a 
relatively high percentage when compared to the overall 
chance of metastasis for this tumor ( table 1 )  [8, 16] . True 
malignant behavior with metastasis has never been docu-
mented in tumors without extrascleral extension of the 
primary tumor or after invasive procedures  [7, 8, 17, 18] . 
A simple grading scheme of grade I tumors (current 
WHO benign designation), grade II tumors (tumor pro-
gression as evidenced with pleomorphism, increased mi-
totic activity and local invasion) and grade III tumors 
(tumor transformation to metastatic potential with ex-
trascleral extension or metastasis) would be more reflec-
tive of the unifying hypothesis of a single classifying tu-
mor entity liable to progression and transformation into 
a potentially metastasizing entity ( fig. 1 ). Separate men-
tioning of sarcomatous areas may not be necessary as this 
already implies increased mitotic activity and pleomor-
phism. The presence of poorly differentiated neuroblas-
tic cells also implies increased mitotic activity and thus 
requires no separate evaluation. The progression from 
benign to malignant medulloepithelioma has been docu-
mented once, further strengthening the argument  [19] . 
The reduction of two classifying tumor entities into one 
and the introduction of a simple grading scheme might 
facilitate consistency in pathology reports and make the 
comparison for clinical follow-up and treatment deci-
sions easier.
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