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Heterotopic brain tissue in the orbit: case report

JAMES E ELDER,' C W CHOW,2 AND ANTHONY D HOLMES'
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SUMMARY A case of heterotopic brain tissue within the orbit is reported. Previously reported cases
of this condition are reviewed, with particular reference to the pathogenesis and visual outcome.

The findings of heterotopic brain tissue wthin the
orbit is extremely rare. A report of such a case
follows.

Case report

A 2-year-old girl presented with a history of a slowly
expanding mass in the region of the right medial
canthus. The patient was born by a normal vaginal
delivery after an uncomplicated pregnancy. Her
parents noticed a small swelling in this region at birth.
She has been otherwise well and has four normal
older siblings.

Examination revealed a palpable swelling at the
right medial canthus with shortening of the right
palpebral aperture (right 20mm and left 23 mm). The
right medial canthus was displaced laterally and
inferiorly (Fig. 1). There was no proptosis. Fixation
was central and steady with each eye, and the eyes
were orthotropic to cover testing. Eye movements
Correspondence to DrJames Elder, Department of Ophthalmology,
Royal Children's Hospital, Flemington Road, Parkville, Victoria
3052, Australia.

Fig. 1 Preoperative appearance showing swelling
displacing medial canthus laterally and inferiorly.

were full. She was emmetropic in both eyes and both
fundi were normal.
CT scan showed a plaque-like mass involving the

anteromedial portion of the right orbit (Fig. 2),
displacing the medial wall towards the midline. No
communication with the brain or cranial cavity was
demonstrated. The clinical diagnosis at this stage was
of an orbital dermoid.
At 2½/2 years of age the patient underwent a right

orbitotomy via a craniofacial approach (coronal
incision from right to left preauricular regions with
mobilisation the anterior flap so as to expose the
orbits from above). The periorbita were slightly
thickened but stripped easily from the roof and
medial wall of the orbit. The mass was entirely
located within the periorbita. No bony defects were
found in the roof or medial wall of the orbit. On
opening the periorbita a reddish, friable, poorly
encapsulated mass was found. It extended round
both the superior oblique and the medial rectus and
posteriorly beyond the equator of the globe. A
macroscopically complete excision of the tumour
mass was undertaken.

Histological examination showed masses of mature
neuroglia with moderate numbers of normal looking
neurons (Fig. 3). Extensive spotty calcification was
seen, often round blood vessels. There was no
surface differentiation to ependyma or choroid
plexus, and non-neural elements were not found.

Postoperatively there was considerable periorbital
oedema, which settled over one week. Visual
function and ocular motility were both normal. Three
months postoperatively the patient remained well
and there was no evidence of recurrence of the mass.
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Fig. 2 Left: Horizontal CT scan
demonstrating soft tissue mass in
anteriomedial aspect of right orbit.
Medial wall of orbit is displaced
towards the midline but is intact
(arrows). Right: Coronal CTscan
showing mass (arrow) in the
superomedial orbit with intact
orbital roofand medial wall.

Discussion

Heterotopic brain in the orbit is very rare. Only four
definite'4 and two possible cases5" have been
reported. (Two cases of limbal dermoids containing
heterotopic brain have also been described. ")
Encephaloceles and meningoencephaloceles with a
demonstable connection with the brain or meninges
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are more commonly recognised within the orbit.)
Extracranial heterotopic brain tissue has been

described in a number of other sites in the head and
neck, most commonly in the nasal region. These are
generally known as nasal gliomas, and over 100 cases
have been reported."' Less frequently reported sites
are naso- and oropharynx,""' palate,'6 tongue,"
scalp,'6 '9 and neck."'
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Fig. 3 Mature neuroglia with neurons (arrows) andfocal calcification (arrowheads). (H and E, x200).
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Table I Review of reported cases with visual outcome.

No Author Year Orbital lesion Vision

1 Acers' 1965 Encephalocele Not recorded
2 Rodrigues and 1977 Meningo- 'Normal'

Shannon" encephalocele
3 Vaquero et al.' 1980 Intraorbital 6/60, optic

and intracranial atrophy
glial hamartoma

4 Call and Baylis' 1980 Cerebellar Decreased'
heterotopia afferent pupil

defect
5 Newman et al.' 1986 Heterotopic 1/60, dense

brain amblyopia
6 Wilkins et al.' 1987 Heterotopic Not recorded

brain
7 Elder et al. 1988 Heterotopic Normal fixation

brain pattern

The genesis of heterotopic brain is not clear, and a

number of theories have been suggested. These
include (1) herniation of the intracranial contents
through a skull defect which subsequently closes,
leaving no direct connection between the heterotopic
focus and the brain; (2) early separation of neuro-
ectodermal rests; (3) teratomatous malformation
with proliferation of a single cell line; (4) true
astrocytomas; and (5) migration of glial cells along
the olfactory nerves during embryogenesis.3' M 1

Only the first theory is widely accepted.
In this case there was no evidence of a bony defect

nor of any connection with the cranial cavity. In four
of the previously reported cases' I 4 I a bony defect was
found, though intact dura mater separated the
heterotopic brain from the cranial contents. In the
fifth case the mass was in the posterolateral orbit
adjacent to the superior orbital fissure, and post-
operatively there was fluid leakage thought to be
cerebrospinal fluid. It is not clear whether this leakage
was due to the surgery or represented a pre-existing
connection with the subarachnoid space. The report
of the remaining case3 describes radiological evidence
of adjacent bony erosion but does not provide any

operative findings on the integrity of the orbital walls.
Histological examination in this case showed

mature glia and neurons, with extensive calcification,
which was probably secondary and is common in
malformations.

In a previous case report' striated cells were

intermixed with glial tissue. This has been interpreted
as local invasiveness. However, striated cells have
been found in heterotopic brain in sites remote from
normal muscle and in glial cell cultures."
These lesions are slow growing and have not

shown malignant features.3" Further growth after
incomplete resection has been described in two

cases.34 In both of these cases the recurrent was in
part cystic, and repeated operations have been
required to remove the tumour mass. Histological
examination after subsequent operations revealed
tissue identical to original specimens. As yet there
has been no sign of recurrence of the mass in our
patient, though the follow-up is only three months.
The visual outcome in these cases has been variable

(Table 1). in one case visual loss was presumably due
to strabismic amblyopia' and in another possibly due
to optic atrophy. ' In our case the patient is too young
for reliable estimation of visual acuity, though her
visual development appears to be normal.
Given the potential for visual loss and the tendency

of the tumour to recur after attempted resection,
frequent ophthalmological review and early surgical
intervention in the case of recurrence are
recommended.
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