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SUMMARY A case is reported of primary primitive neuroectodermal (neuroepithelial) tumour
occurring in the right orbit of a 52-year-old man. The intraorbital extraocular location is unique for
this kind of neoplasm. The malignant tumour was differentiated into primitive neuroepithelial,
ependymal, and oligodendroglial cells. The neuroglia was identified by localisation of cytoplasmic
glial fibrillary acidic protein. It is suggested that this primary intraorbital, extraocular, primitive
neuroectodermal tumour with neuroglial differentiation is akin to the primitive neuroectodermal
tumours of the neuraxis, including the cerebellar medulloblastomas, and to some peripheral nerve
tumours known as malignant neuroepitheliomas, malignant ependymomas, and neuroblastomas.
The ectomesenchymal remnant of the neural crest or ectopic neuroepithelium or both may have
been the origin of the present tumour. Differentiation of the neuroectodermal component of the
neural crest or heterotopic neuroepithelium or both would create a primitive neuroectodermal
tumour with diverse neuroglial elements.

Primitive neuroectodermal tumours of the neuraxis '-3
and peripheral nerves45 have been described. How-
ever, we are unable to trace a report of the same type
of tumour arising primarily within the orbit but
outside the eyeball. In this communication we de-
scribe a primary intraorbital, extraocular, primitive
neuroectodermal tumour occurring in an adult man.

Case report

A 52-year-old man was admitted to hospital because
of progressive right exophthalmos for one month. He
denied ocular pain, blurred vision, diplopia, and
other systemic symptoms.

Physical examination revealed a body temperature
of 370C, pulse rate 85 beats/min, respiratory rate
20/min, and blood pressure 150/90 mmHg. The right
eye showed mild oedema of the eyelids and prop-
tosis. Each pupil, 3 mm in diameter, was reactive to
light. Ocular movements were bilaterally full in all
directions. The fundi showed constriction of the
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arterioles. No papilloedema or intraocular tumour
was observed. Cranial nerves, visual field, and visual
acuity were normal, as were other systems of the
body and various laboratory tests. No abnormal
masses were detected in any part of his body.
Computerised tomographic (CT) scans of the

orbits and brain disclosed a right enlarging intra-
orbital tumour located laterally. The right eyeball
and optic nerve were displaced medially (Figs. 1, 2).
No intracranial lesions were seen.
The patient underwent Kronlein's operation three

weeks after admission to hospital. The outer wall of
the right orbit was resected. The laterally situated
intraorbital extraocular tumour was found to be
unencapsulated and attached to the lateral rectus
muscle. There was no bone invasion. The lesion
was removed as much as possible. No connection
between the tumour and any nerve was observed. It
appeared clinically to be a neoplasm of the lacrimal
gland.

PATHOLOGICAL EXAMINATION
The formalin-fixed tissue fragment was white, firm,
and 3-5 x 4-0 x 4-0 cm. It was embedded in paraffin
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Fig. 2 Axial cut at the level ofthe optic nerves demonstrates
a mass invading into the right lateral rectus muscle (thick
arrow). Note also medial displacement ofthe right optic
nerve (thin arrow) and mildproptosis ofthe right eyeball.

and sections were stained with haematoxylin and
eosin (H-E). The following special stains were
done: Mallory's phosphotungstic acid haematoxylin
(PTAH) for neuroglial fibres, Gomori's stain for
reticulin fibres, and Nissl's stain for neuronal tigroid
substance.
The peroxidase-antiperoxidase technique was ap-

Fig. l A, B Axialand coronal CTscans oftheorbitsshow plied for immunohistochemical localisation of glial
an infiltrative soft tissue mass in the superolateralpart ofthe fibrillary acidic protein (GFAP) in formalin-fixed and
right orbit (left arrows) with pressure effecton the lateral wall paraffin-embedded tissue sections. A fragment of the
(rightarrows). normal brain was similarly processed as a control.

Fig. 3 Microscopicfeatures of
tumour. A: Numerous small
neoplastic cells in lobules and in no
definite pattern ofarrangement are
shown (H-E, x 32). B: Homer
Wright's rosettes areformed by
primitive neuroepithelial tumour
cells. Note tangles ofcellular
processes within the centre of
rosettes (H-E, x65)..

544

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.70.7.543 on 1 July 1986. D

ow
nloaded from

 

http://bjo.bmj.com/


Primary intraorbital extraocularprimitive neuroectodermal (neuroepithelial) tumour

Microscopically, plentiful neoplastic cells of diver-
gent types were found in lobules and in random
distribution (Fig. 3A). Many small ovoid or carrot-
shaped tumour cells with hyperchromatic nuclei
rimmed by scant cytoplasm and hair-like cytoplasmic
polar processes were often arrayed in rosettes that
contained central tangles of these processes, repre-
senting Homer Wright's rosettes (Fig. 3B). These
neoplastic cells were regarded as primitive (undiffer-
entiated) neuroepithelial cells which resembled both
neuroblasts and medulloblasts.

Several epithelium-like tumour cells had round to
ovoid vesicular nuclei which were rimmed by homo-
geneous cytoplasm. Some had blue processes in
PTAH preparations. They were occasionally arranged
in true rosettes with central canals (Fig. 4A) and
perivascular pseudorosettes characterised by attach-
ment of the cellular processes to the vascular walls
(Fig. 4B). These two patterns of the neoplasm were
regarded as formed by ependymal cells.
A moderate number of the tumour cells had well

defined outlines, distinctly clear perikaryon, and
small dark nuclei giving a fried-egg appearance. They
were interpreted as oligodendroglia (Figs. 4B, 5A).
Neurons were not detected in Nissl's preparations.
A small number of widely scattered rounded

tumour cells contained cytoplasmic GFAP and were
regarded as neuroglia. Some had small dark nuclei
surrounded by moderate amount of cytoplasm; they
were interpreted as oligodendroglia (Fig. SB).
Others had large hyperchromatic nuclei rimmed
by scant perikaryon; they were regarded as undiffer-

entiated neuroglia (Fig. SC). Similar GFAP-positive
neuroglia, particularly astrocytes, were also seen in
the fragment of normal brain serving as a control.

Reticulin fibres were few in some parts of the
tumour but were numerous elsewhere (Fig. 6). This
was also true for collagen fibres.
The pathological diagnosis was primary intra-

orbital, extraocular, primitive neuroectodermal
tumour showing neuroglial differentiation and pro-
ducing right proptosis.

POSTOPERATIVE COURSE
The patient received a course of radiotherapy total-
ling 5200 rad to the operative field over 11/2 months.
At the end of the radiotherapeutic course his vision
was normal, as it was before the surgical intervention.
The proptosis had improved, and the general con-
dition was satisfactory. He was well when he was seen
again 6 months later.

Discussion

The primitive neuroectodermal tumour is defined as
a malignant neoplasm arising from primitive (stem
cell) neuroepithelium which is capable of differen-
tiating into various derivatives within the neuronal
and neuroglial lines. Pathologically, Homer Wright's
rosettes formed by primitive neuroepithelial cells are
present. True rosettes and perivascular pseudo-
rosettes may be present. The tumour may show a
prominent mesenchymal component. ' I

Fig. 4 Ependymal and
oligodendroglial differentiation of
tumour. A: A true rosetteformed
by radially arranged ependymal
tumour cells round central canal is
shown (H-E, x 253). B: A
perivascularpseudorosette
consisting ofcentral blood vessel
with processes ofependymal
tumour cells attached to its wall is
shown. Some rounded neoplastic
cells having distinctly clear
perikaryon roundsmall nuclei to
givefried-egg appearance, as in a
cluster at the right lower corner of
thephotomicrograph, are
considered to be oligodendroglia
(H-E, x 63).
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Fig.5 Oligodendroglial differentiation and resultofimmunohistochemicalstudy. A: Many oligodendroglia with fried-egg
appearance are shown (H-E, x 100). B: A GFA P-positive tumour cell interpreted as oligodendrocyte (arrow) is
demonstrated (GFA Pstain, x 1000). C: A neoplastic cell having large hyperchromatic nucleus surrounded by scant
GFA P-positive perikaryon regarded as undifferentiated neuroglial cell (arrow) is present among other undifferentiated
tumourcells (GFAPstain, x 1000).

The intraorbital extraocular neoplasm described
here fulfils these criteria for designating it as a
primitive neuroectodermal tumour because it had
primitive neuroepithelial cells forming Homer
Wright's rosettes, ependymal cells forming true
rosettes and perivascular pseudorosettes, and neo-
plastic oligodendroglia. The present of neuroglia
within the tumour was confirmed by the localisation
of cytoplasmic GFAP in some tumour cells, as we
have demonstrated previously.`' In those studies all
kinds of neuroglia (astrocytes, ependymal cells,
oligodendroglia, and undifferentiated neuroglia)
were GFAP-positive.'-"

Nevertheless, the presence of primitive neuro-

epithelial cells forming Homer Wright's rosettes in
the present tumour suggests that it is a neuro-
blastoma. Indeed, neuroblastomas in adult patients
have been reported."' However, the concept of the
primitive neuroectodermal tumour encompasses as
well the neuroblastomas. A neuroblastoma can be
perceived as primitive neuroectodermal tumour with
entire neuroblastic differentiation. The present intra-
orbital extraocular neoplasm is a primitive neuro-
ectodermal tumour with neuroglial differentiation.
Nevertheless a small number of GFAP-positive
neuroglial neoplastic cells as well as prominent
reticulin and collagen fibres in some parts of this
tumour may not support the diagnosis of the primitive
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Fig. 6 Reticulinfibres within
tumour. A: Few reticulinfibres are
present aroundsome lobules ofthe
tumour cells but are absent within
lobules (Gomori's stain, x 72). B:
Dense reticulinfibres areshown in a
field ofless numerous neoplastic
cells (Gomori's stain, x 72).

neuroectodermal tumour but favour a mesenchymal
origin of the neoplasm. According to our experience,
however, ependymal and oligodendroglial tumour
cells are not frequently GFAP-positive, as are astro-
cytes, which were not seen in the present tumour. A
prominent mesenchymal component is known in
primitive neuroectodermal neoplasms.'
We regard the current primary intraorbital, extra-

ocular, primitive neuroectodermal tumour as akin to
those neoplasms reported as neuraxial primitive
neuroectodermal tumours, including the cerebellar
medulloblastomas' " and to some peripheral nerve
neoplasms which have been described as malignant
neuroepitheliomas, '- malignant ependymoma,'9
and primitive neuroectodermal tumour (neuro-
blastoma). These peripheral nerve tumours con-
tained Homer Wright's rosettes and true rosettes as
in our patient's tumour relating to the orbit. They
often metastasised widely.5 1-
The primitive (stem cell) neuroepithelium has

been suggested as the origin of the neuraxial primi-
tive neuroctodermal tumours.3" For the peripheral
primitive neuroectodermal tumours an origin from
the neural crest has been proposed.9 Evidence has
been presented relating to the combined mesen-
chymal and neuroectodermal (ectomesenchymal)
nature of the neural crest,' `- because it is formed by
mingling of the mesenchyme and developing neuro-
epithelium of the neural folds before closure of the
neural tube.'7 The neural crest yields diverse deri-
vatives of both mesenchymal and neuroepithelial
lines which migrate throughout the body, particularly
in association with the peripheral nerves.'9 Although
no connection of the present tumour with any major
nerve was observed clinically, its origin from a small
nerve, such as a nerve twig, cannot be excluded.
Moreover, in the development of the eyeball, which
has been reviewed previously,2 the primitive neuro-

epithelium forming the optic primordium may
become ectopic within the orbit, a comparable
developmental anomaly known as heterotopia of the
neuraxis.' This heterotopic neural tissue and/or
neuroectodermal component of the neural crest
comprising the sheath of the peripheral nerve within
the right orbit may be the origin of our patients
tumour, which further differentiated into diverse
neuroepithelial derivatives.

Professor Samruay Shuangshoti is in receipt of funds from the
Anandhamahidol Foundation, Medical Section, Bangkok, Thailand.
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