CASE REPORT

I ntraparenchymal Supratentorial
Neurenteric Cyst

Edward Kachur, Lee-Cyn Ang, Joseph F. Megyesi

ABSTRACT: Background: Neurenteric cysts are congenita cysts of the central nervous system that are
believed to be of endodermal origin. In this report we present the unique case of asupratentorial
neurenteric cyst that is contained entirely within the brain parenchyma. Methods: Apatient presented with
an intraparenchymal cystic lesion that was subsequently identified as a neurenteric cyst. Thislesion is
reviewed in light of the available literature. Case report: A 35-year-old female presented with a one year
history of progressive headaches and seizure-like episodes. Her examination revealed no deficits.
Magnetic resonance imaging showed a4 cm x 4 cm x 4 cm cystic lesion within the parenchyma of the
right frontal lobe. A right frontal craniotomy and complete excision of the cystic lesion was performed.
Pathol ogic examination confirmed that it was a neurenteric cyst. Postoperatively the patient’s symptoms
improved. Conclusion: Review of the literature revealed this to be the first case of a surgically excised,
pathologically confirmed supratentorial neurenteric cyst, contained entirely within the brain parenchyma.

RESUME: Kyste neurentérique supratentoriel intraparenchymateux. Introduction: Les kystes neurentériques
sont des kystes congénitaux du systéme nerveux central qu’ on pense étre d’ origine endodermique. Nous présentons
un cas unique de kyste neurentérique supratentoriel situé entiérement dans le parenchyme cérébral. Méthodes: Une
patiente a consulté pour un kyste intraparenchymateux qui a été éventuellement identifié comme étant un kyste
neurentérique. Nous faisons une révision de lalittérature concernant cette pathologie. Cas clinique: Une femme &gée
de 35 ans a consulté pour des céphal ées progressives depuis un an et des crises épileptiformes. A I’ examen clinique,
on n’'anoté aucun déficit neurologique. L’imagerie par résonance magnétique a montré une Iésion kystique de 4 cm
X 4 cm x 4 cm dans le parenchyme du lobe frontal droit. Elle a subi une craniotomie frontale droite et une excision
compléte delalésion kystique. L’ examen anatomopathol ogique a confirmé qu'il s agissait d’ un kyste neurentérique.
L es symptdmes de |a patiente se sont amélioré suite ala chirurgie. Conclusion: Une revue de lalittérature a montré
qu'il s'agit du premier cas de kyste neurentérique supratentoriel entiérement contenu dans le parenchyme cérébral
qui a été excise et dont le diagnostic a été confirmé a I’ examen anatomopathol ogique.
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Neurenteric cysts are congenital abnormalities usually found
within the posterior mediastinum,* but can occur in the central
nervous system (CNS). They are rare congenital cysts with
histological features that indicate an endodermal origin.? The
cysts are lined by single or multi-layered cuboidal or columnar
epithelium. The epithelium may or may not be ciliated and
goblet cells are occasionally seen. The epithelium resembles that
which lines the respiratory or gastrointestinal tract.?3

Central nervous system neurenteric cysts are most commonly
found ventral to the spinal cord in the intradural extramedullary
space at the level of the cervical or upper thoracic spine’
Lumbosacral neurenteric cysts have also been reported.>” The
majority of intracranial neurenteric cysts occur in the posterior
fossa®® or at the craniocervical junction.l® Supratentorial
neurenteric cysts are very rare and none of the cysts in those
cases reported to date have been located within the brain
parenchyma.31219 We report a case of a 35-year-old female who
underwent successful excision of an intraaxial right frontal lobe
neurenteric cyst. To our knowledge, thisisthe first case report of
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a surgicaly excised, pathologicaly confirmed supratentorial
neurenteric cyst, contained entirely within the brain parenchyma.

CASE REPORT

A 35-year-old right handed female presented with a one year history
of seizure-like episodes, though she sought medical attention only
recently. The seizures were described as amotionless stare that lasted for
a few seconds. The patient also complained of increasing right frontal
headaches. On examination the patient was alert and cooperative. Her
neurological examination was normal. No papilledema was seen. No
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signs of spina dysraphism were noted. The patient’s only medication
was carbamazepine, which she had recently started.

T1-weighted magnetic resonance imaging (MRI) demonstrated a
right frontal polar cystic lesion measuring 4 cm x 4 cm x 4 cm (Figure
1). The cyst had alow signal intensity on the T1 sequence and possessed
subtle septations with a mildly irregular outline. No enhancement was
seen following administration of gadolinium. No edema surrounding the
cyst was noted. The cyst was noted to be contained entirely within the
brain parenchyma, separate from both the ventricular system and
subarachnoid space. The patient underwent aright frontal craniotomy, at
which time the entirely intraparenchymal nature of the cyst was verified.
The cyst wasinitially aspirated and a clear yellowish fluid was removed.
Cytopathology of the fluid did not reveal the presence of any malignant
cells. The cyst wall was excised completely.

The gross specimen consisted of a membranous greyish tan tissue
measuring approximately 12.0 x 1.5 x 0.2 cm and another greyish
fragment of irregular tissue measuring 0.4 x 0.2 x 0.1 cm. The thickness
of the tissue was variable with small excavations that appeared
translucent. Samples taken from the larger piece for frozen section
revealed abenign cyst.

All the submitted tissues were subsequently fixed in 10% buffered
formalin and processed for paraffin sections. Microscopic examination
showed a multiloculated cyst lined by one to few cell layers of cuboidal
epithelium (Figure 2A). Some of these cells had vacuolated cytoplasm
but no typical goblet cells were noted. Sparse ciliawere observed. There
was no nuclear atypia and mitotic figures were not seen. Meningothelial
cell nests were absent. Beneath the epithelial layer there was a narrowed
rim of fibrous connective tissue surrounded by brain tissue. The PAS-
diastase showed the presence of a basement material associated with the
epithelium but the epithelium itself did not stain. The subepithelial
fibrous tissue was highlighted by Masson’s trichrome.

The cyst epithelium was immunoreactive to low molecular weight
keratin (CAM 5.2) and cytokeratin, CK 7 (Figure 2B), as well as the
epithelial membrane antigen. Chromogranin A-immunoreactivity was
aso noted in many of the epithelial cells. No immunoreactivity was
noted in the epithelial cells with cytokeratin CK 20, carcino-embryonal
antigen (CEA), dlia fibrillary acidic protein (GFAP), synaptophysin,
transthyretin  (prealbumin), vimentin and S-100 protein. The
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morphological features and immunophenotypic profile were consistent
with a neurenteric cyst. The chromogranin-A immunoreactivity is a
feature of foregut epithelium. The absence of transthyretin and GFAPIn
the cyst lining ruled out a cyst of choroid plexus and neuroepithelial
(ependymal) origin. The location of the cyst within the brain substance
was unlikethat of acolloid cyst, an ependymal cyst or an arachnoid cyst.
The absence of meningothelial nests and other elements of the
mesoderm and ectoderm was against this being an arachnoid cyst or a
cystic teratoma.

The patient did well postoperatively with no complications noted. On
asix month postoperative visit the patient’ s headaches had resolved and
her seizures had decreased in frequency and intensity. She will be
followed with serial MR at yearly intervals for aminimum of five years.

Discussion

Neurenteric cysts have been referred to by various other
names including endodermal cyst, enterogenous cyst,
neuroenteric cyst, archenteric cyst, gastrocytoma, intestinoma
and enteric cyst.311131518 | ntracranial neurenteric cysts are more
frequent in the posterior fossain comparison to the supratentorial
area. Cyst locations in the posterior fossa include the fourth
ventricle, the prepontine space, adjacent to the jugular foramen,
the cerebellopontine angle, the cerebellar vermis and within the
medulla.2820-23 Ten cases of supratentorial neurenteric cysts have
been previously reported. Cyst locations include the
parasellar/suprasellar region,’*17 the septum pellucidum,® the
third ventricle?® the orbital apex/superior orbital fissure,® the
optic nerve,’® and the extraaxial anterior cranial fossal21319
(Table). None of these cysts was contained within the brain
parenchyma.

In our review of supratentorial neurenteric cysts, including
the present case, there were six females and five males with a
mean age of 33 years (range: 19-49 years). As a comparison, the
majority of patients with posterior fossa intracranial neurenteric
cysts present in the third to fifth decades (range: birth to 77
years)® and there is either a dight male® or a dlight female
predominance.’®> Spinal neurenteric cysts can occur over a

Figure 1A: T1-weighted magnetic resonance imaging scan pre- and post -
gadolinium enhancement shows a well defined intraparenchymal cyst which
signalslike cerebrospinal fluid and does not enhance. It is separate fromthe
lateral ventricle.
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Figure 1B: T1-weighted magnetic resonance
imaging scan without contrast demonstrates subtle
septations within the cyst.
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Figure 2A: Single layer of cuboidal epithelium in
the multiloculated cyst.
(Masson’s trichrome, original magnification x 25).

similar wide range of ages as intracranial cysts but are more
common in the pediatric age group and have adistinct 2-3:1 male
predominance.

The signs and symptoms produced by neurenteric cysts are
usually secondary to compression or irritation of surrounding
neura structures (Table). There is usually a long history of
symptoms that progress over months to years with an acute
worsening once the cyst reaches a critical size.36 Alternatively,
some intracranial and spinal neurenteric cysts may present with
afluctuating course of episodic symptoms that have occasionally
led to a misdiagnosis of multiple sclerosis. 1172124 |ntermittent
leakage of cyst contents may explain the fluctuating symptoms.
Furthermore, cyst leakage has been known to cause meningea
irritation and infection.!* The case presented in this report and
the cases presented by Bavetta et al*? and Cheng et a3 have all
involved intracranial cysts that were diagnosed only when they
reached a very large size (4-5 cm). This is probably due to their
frontal location.

Characteristic imaging features of intracranial posterior fossa
neurenteric cysts include well-defined borders, lack of contrast
enhancement, and a variety of intensities seen on T1 and T2
weighted MRI.8212225 Magnetic resonance signa intensity is
influenced by the protein content and the presence of
hemorrhage and fat within the cyst.2?122 The lesions are
avascular on cerebral angiograms.8212225 Supratentorial cysts
have similar imaging characteristics to their posterior fossa
counterparts. The neurenteric cyst presented in this case
possessed the signal characteristics of cerebrospinal fluid (Figure
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Figure 2B: Cytokeratin immunoreactivity in the
epithelial lining of the cyst.
(CK7, original magnification x 25).

1). This has been described with other intracranial neurenteric
cysts.’225 No edema or enhancement was seen.

The complete excision of symptomatic intracranial
neurenteric cysts, including remova of the cyst wall, is the
treatment choice.8%1122 The mgjority of previously reported
supratentorial neurenteric cysts were completely excised on
initial treatment (9/10 cases) with improvement or no worsening
of the preoperative condition of the patient (Table). None of
these cysts have recurred. Subtotal excision has resulted in
recurrences in the supratentorial’> and infratentorial space.’
Occasionally subtotal resection is necessary because of the
proximity of the cyst to cranial nerves or because of difficult
locations to access such as the anterior brainstem.8911.22

The differential diagnosis of neurenteric cysts includes other
cystic lesions such as ependymal cysts, Rathke's cleft cysts,
colloid cysts, arachnoid cysts and teratomatous cysts. A
metastatic tumor should also be considered in the differential
diagnosis of a supratentorial intraparenchymal cystic lesion. The
immunohistochemical staining of neurenteric cysts supports an
endodermal origin.'” Neurenteric cysts stain positive for
cytokeratin markers, and are negative for neurona and
ectodermal markers such as GFAP, S-100, neuron specific
enolase and synaptophysin.31314 Neurenteric cysts are usually,
but not always, positive for CEA which is a marker of the
embryonic gastrointestinal tract.?'* Ependyma cysts react
positively for GFAP and negative for cytokeratin and CEA.X°
Ependymal cysts aso lack a basement membrane on the
epithelial lining which is present in neurenteric cysts.®
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Table: Review of theliterature: supratentorial neurenteric cysts

Series & Ref. No. Age L ocation Presentation Treatment Outcome @
(yr)/Sex
Bavetta et al 199612 28/M Anterior cranial fossal  Seizure Craniotomy - complete excision  good
extraaxial
Buttner et al 19973 28/M 3rd ventricle Headache, visual Craniotomy - complete excision ~ fair
loss,paraparesis
Cheng et al 200213 49/M Frontal lobe/extraaxial ~ Memory difficulties Craniotomy - complete excision ~ good
Graziani et al 1995 39/F Suprasellar Amnesia Craniotomy - complete excision ~ fair
Graziani et al 19951 40/F Suprasellar & retrosellar Headache Craniotomy - complete excision ~ good
Leventer et al 199415 23/F Orbital apex/superior,  Painful visual loss, 1st — biopsy, fair (final outcome)
orbital fissure ophthalmoplegia 2nd- surgery P — exploration,
3rd - craniotomy - STRE,
4th - surgery 2 d
5th - surgery® - complete excision
Mishra et a 200016 19/F Septum pellucidum Hydrocephalus Craniotomy - complete excision ~ good
Sampath et al 199917 27IM Parasellar Headache, visual loss,  Craniotomy - complete excision  fair
CN I, V deficits
Scaravilli et al 199218  36/M Optic nerve Visua loss Craniotomy - optic nerve/cyst fair
excised
Walls et al 19861° 40/F Multiple cysts - Spastic tetraparesisfrom  Supratentoria cysts - followed, good
posterior fossa, lateral  posterior fossa cyst, posterior fossa cyst - occipital
ventricles, frontal lobes Supratentorial cysts - craniectomy and C1-C2
asymptomatic laminectomy - complete excision
Kachur et a (present 35/F Fronta lobe/intraaxial ~ Seizure, headache Craniotomy - complete excision  good

report)

a  Good outcome refers to resolution of, or significant improvement in, preoperative condition.
Fair outcome refers to no change in, or slight improvement of, preoperative condition.

b Surgery by Lynch incision technique.
¢ STR - Subtotal removal cyst wall.
4 Only small amount of presumed cyst fluid removed.

Differentiation from teratomatous cysts is controversial® but the
presence of bone, cartilage and positive Barr bodies in
teratomatous lesions may aid in the diagnosis.®

Controversy aso surrounds the issue of differentiating
neurenteric cysts from colloid cysts and Rathke's cleft cysts.
These three cystic lesions have been sated to be
indistinguishable on pathological grounds.)” Biittner et a3
however, stated that colloid cysts are usually one-layered without
cilia and immunonegative for CEA and thus are differentiated
from neurenteric cysts which usually possess more than asingle-
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layer, are intermittently ciliated, and are immunopositive for
CEA. Thiswas the basis for their diagnosis of athird ventricular
cyst as a neurenteric cyst rather than a colloid cyst.3Although
neurenteric cysts usualy are positive for CEA, this is not a
universal finding, as in our case and others.®1° Electron
microscopy may be helpful in the diagnosis of neurenteric
cysts,?” though it was not performed in this case.

The origin of neurenteric cystsin the CNS must explain the
presence of alesion of endodermal origin in neuroectodermal
tissue. The ectoderm overlies the endoderm and is separated first
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by the notochordal process then by the definitive notochord during
the third week of development.?2 The abnormal development of
this process may lead to the formation of spina and posterior fossa
neurenteric cysts. Ectopic endodermal elements could arise from
abnormal adhesions between the endoderm and notochordal
process.?® A persistent endodermal remnant in the ectoderm may
also originate during the second week of development when the
epiblast (the future ectoderm) and hypoblast (the future endoderm)
are in contact before the invagination of the notochord between
these layers.*® Bremer®! proposed that an accessory neurenteric
canal forms through which dorsa herniation of endoderm through
a split notochord allows remnants to locate in the neuroectoderm.
These theories are supported by the associated anomalies of the
vertebra and spinal dysraphic states which are seen with spinal
neurenteric cysts.?

The origin of supratentorial cysts is difficult to explain by
these theories because the most rostral extent of the endoderm
occurs at the level of the clivus.” Different explanationsfor their
formation have thus been proposed. Graziani et al* suggested
that suprasellar neurenteric cysts, Rathke's cleft cysts, and
colloid cysts arise from Seessel’ s pouch which is an outpouching
of the oropharyngeal membrane in the 42-day-old embryo.'
Seessel’s pouch regresses in humans but forms the
adenohypophysis in inferior vertebrates.** The final location of
the Seessel’s pouch remnant will determine its name!* A
presellar or retrosellar cyst would be caled a neurenteric cyst
whereas a cyst in the third ventricle would be referred to as a
colloid cyst and an intrasellar cyst would be a Rathke's cleft
cyst.* The explanation for the formation of a neurenteric cyst in
the frontal lobe is as yet uncertain. The endodermal tissue may
arise by way of a yet undermined process of anomalous
differentiation of ectodermal tissue.!* Also, it may be possible
that further migration of Seessel’s pouch remnants as far as the
frontal lobe may occur.*

Central nervous system neurenteric cysts are found most
often in the spine, posterior fossa, and only rarely in the
supratentorial space. Supratentorial neurenteric cysts are found
in a variety of extraparenchymal locations and good surgical
results are obtained with complete excision. This case of a
supratentorial, entirely intraparenchymal, neurenteric cyst adds
to the complexity of the understanding of this entity.
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