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Introduction

Neuroenteric cysts (NECs) are rare endodermal-derived
lesions of the central nervous system (CNS). Several names
have been coined for NECs including enterogenous cyst,
endodermal cyst, gastroenterogenous cyst, gastrocytoma,
intestinoma, and archenteric cyst.1NECswerefirst described

by Puusepp in 1934.2 These represent 0.01% of CNS tumors
along with the other endodermal-derived cystic lesions,
including Rathke’s cleft cysts and colloid cysts.3 NECs origi-
nating in the CNS are most commonly found in the spinal
cord as intradural extramedullary cysts ventral to the cervi-
cothoracic junction,4,5 representing 0.7 to 1.3% of all intra-
spinal lesions.5,6 Most NECs occurring intracranially are
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Abstract Background Neuroenteric cysts (NECs) are benign lesions mostly found as intradural
extramedullary lesions in the cervicothoracic spinal cord. NECs in the cavernous sinus
are very rare. To the best of our knowledge, this is only the second reported case and
the first in an adult.
Presentation We present a left cavernous sinus NEC in a 75-year-old female with
gradually worsening headache and facial pain unresponsive to medical treatment.
Imaging revealed a cystic mass lesion in the left cavernous sinus encasing the distal
petrosal and cavernous segment of the internal carotid artery. Initial differential
diagnoses included more common pathologies located near the cavernous sinus,
including cystic schwannoma, craniopharyngioma, and dermoid and epidermoid
tumors. The patient underwent a left pterional craniotomy with an extradural trans-
cavernous approach for surgical exploration and possible resection of this mass lesion.
Histopathology revealed an NEC lined with benign respiratory-type epithelium.
Postoperative imaging revealed gross total tumor resection. The patient remained
neurologically intact with complete resolution of facial pain.
Conclusion We present a rare pathology that can easily be misinterpreted as other
types of lesions. NECs should be kept in mind for differential diagnosis of cavernous
sinus cystic lesions. The surgical aim should be maximal safe excision.
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located in the craniocervical junction and anterior to thebrain
stem,7,8with some reported cases located supratentorially.9,10

Cavernous sinus NECs are very rare. To the best of our
knowledge, this report is only the second reported case and
the first in an adult. The objective of this case report is to
describe this rare pathology, in a rare location, whichmay be
misinterpreted as another more common lesion.

Case Report

A 75-year-old female presented with gradually worsening
headache and left-sided episodic facial pain occurring over
the last 6 months which was unresponsive to medical
treatment. This was initially misinterpreted as a temporo-
mandibular joint problem because of a prior history of
periodontal abscess for which she received physical therapy
with no improvement. She then sought neurosurgical advice.
The neurological examination was normal with no cranial

nerve dysfunction except left-sided facial pain in the V2 and
V3 distribution of the trigeminal nerve. Contrast-enhanced
computerized tomography (CT) of the brain showed a lobu-
lated, slightly hyperdense, septate, and peripherally enhanc-
ing mass centered within the left cavernous sinus and
encasing the distal petrosal and cavernous segment of the
left internal carotid artery (ICA), with widening of the left
foramen ovale and superior orbital fissure. In addition, some
scattered minute calcifications were observed within the
isodose mass (►Fig. 1).

Magnetic resonance imaging (MRI) of the brain with
contrast revealed a heterogeneously enhancing, partially
cystic mass measuring 3.0 cm in largest dimensions in the
left cavernous sinus (►Fig. 2).

Differential diagnoses included cystic schwannoma, cys-
tic meningioma, poorly enhancing chondrosarcoma, cranio-
pharyngioma, and dermoid and epidermoid cysts. The
patient was offered surgery as there was a failure of

Fig. 1 Preoperative axial CT of the head in bone window (A) shows widening of the foramen ovale (white arrow), and brain window (B) shows an
isodose mass lesion in the left cavernous sinus (white arrow).

Fig. 2 Preoperative axial T1-weighted (A), T2-weighted (B), and T1-weighted with contrast enhancement (C) MRIs show a cystic mass lesion with
septations in the left cavernous sinus. Note the contrast enhancement in the cyst wall and septations.
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conservative management for 6 months, and surgery would
enable histopathological diagnosis.

The patient underwent a left pterional craniotomy with
an extradural transcavernous approach for surgical explora-
tion and possible resection of this mass lesion (►Video 1).

Video 1

Two-dimensional video presentation illustrating the
surgical removal of a neurenteric cyst in the cavernous
sinus using an extradural transcavernous method. On-
line content including video sequences viewable at:
https://www.thieme-connect.com/products/ejournals/
html/10.1055/s-0043-1772157.

Histopathology revealed an NEC lined with benign respi-
ratory-type epithelium (bronchogenic; ►Fig. 3). The patient
made an uneventful recovery, remained neurologically in-
tact, and had a complete resolution of her facial pain.
Postoperative MRI showed a gross total resection of the

mass lesion (►Fig. 4). At a 15-month follow-up, the patient
continued to do well with no headache or facial pain, with
MRI showing no recurrence (►Fig. 5).

Discussion

Supratentorial NECs are rare with prior reported cases in
the frontal lobe,11 optic nerve,10 Meckel’s cave,3 and the
suprasellar cistern.12 We are aware of only one known
reported case in the cavernous sinus, which was part of a
case series of NECs in the CNS.13 This report described a 2-
year-old female who presented with acute third nerve palsy
and was operated on with partial resection, and then
reoperated following a recurrence after 3-year follow-up.
To the best of our knowledge, the case we describe herein is
the first NEC case of the cavernous sinus in an adult with
documented histopathology, operative data, and a surgical
video.

Histologically, NECs are benign cysts and not neoplastic.
They have three histological patterns based on the structure
of the wall: Group A is covered by cuboidal or columnar
epithelium with or without cilia, such as respiratory or

Fig. 3 H&E stain reveals a complex cystic structure with a generous fibrotic wall (asterisks), original magnification 10X (A). H&E stained section
of the cyst lining at original magnification of 40x reveals a pseudostratified columnar ciliated epithelium that several goblet cells (arrows), similar
to the lining of the respiratory tract (B).

Fig. 4 2nd day postoperative axial T1-weighted (A), T2-weighted (B), and T1-weighted with contrast enhancement (C) MRIs show gross total
resection of the tumor. Note the T1 hyperintense and T2 hypointense signal (arrows) of the fat graft that was placed at the end of the resection.
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gastrointestinal epithelium; Group B, in addition to group A
features, has smooth muscle in the wall, and Group C has
ependymal or glial tissue in addition to the elements of group
B.14 The present case was a Group A with characteristic
bronchogenic epithelium type.

NECsareendodermal inorigin,with a fewdifferent theories
being given regarding their embryologic origin. A commonly
accepted theory is that endodermal cellsmigrated through the
neuroenteric canal into the ectodermto formtheNEC.Because
theycan travel freely, NECsdevelopanywhere in theneuroaxis
including the supratentorial compartment.15 In the present
case, the NEC was located in the cavernous sinus.

Although this is a malformation from birth, symptoms
may not develop until late in life, such as with the present
75-year-old patient. The symptoms of NECs depend on the
location and size of the cyst compressing surrounding
structures. In the present case, neural compression of the
maxillary and mandibular division of the trigeminal nerve
is likely to have been the cause of the facial pain. Further,
although the distal petrosal and cavernous segment of the
ICA was encased by the cyst, there was no distal compro-
mise of blood flow or related ischemic changes apart from
those related to age. In the previously reported case of a
cavernous sinus NEC, the patient developed symptoms at
just 2 year of age in the form of acute onset unilateral
ptosis.13

Preoperative diagnosis can be challenging since there are
no specific characteristic findings either on CT scans or MRI
sequences. With CT scans, NECs range from hypodense,
isodense, to hyperdense, with reported marginal calcifica-
tion, and may be associated with underlying bony defects.16

The present case exhibited hyperdensity with minute wall
calcifications and widening of the foramen ovale and the
superior orbital fissure. MRI is similar, showing no specific
characteristics with an appearance that largely depends on
the protein content of the cyst, appearing isointense or
slightly hyperintense in T1, while appearing isointense to
hyperintense or even hypointense in T2-weighted MRI

images,17,18 with either mild or no restricted diffusion16

and slight marginal enhancement in some cases.16,18 In
the present case, T1 MRI imaging was hypointense, T2 was
hyperintense, and there was no restricted diffusion with
mild marginal enhancement. These MRI findings share some
characteristics with other intracranial cystic lesions, includ-
ing epidermoid, dermoid, arachnoid, and other endodermal
cysts (Rathke’s cleft and colloid) and with cystic schwanno-
mas. Arachnoid cysts follow the CSF intensity in all pulse
sequences, while epidermoid cysts exhibit a strikingly re-
stricted diffusion pattern.

Since these cysts are benign in nature, surgical excision
should be considered thefirst-line treatment in symptomatic
patients,19 with the surgical approach chosen to provide the
best exposure for tumor resection. In the present case, the
pterional transcavernous approach provided good exposure
allowing gross total resectionwith no compromise of neuro-
vascular structures.

Despite being benign, due to uncertainty regarding the
rate of growth, every effort should be taken for complete
excision without jeopardizing critical neurovascular struc-
tures, since recurrence or evenmalignant transformation has
been reported in a few cases.13,20,21 The duration after which
malignant transformation has been reported varies, with
reports of 3.5 years22 and 8 years after complete excision
after the first operation.23

Although gross total resection should be the aim, this may
be especially difficult with relatively large lesions, since
there is a correlation between the cyst size, wall thickness,
and the degree of adhesion to the adjacent neurovascular
structures.24 In the present case, the relatively large (3.0 cm)
cyst content was evacuated first. The cyst wall was then
peeled away from the surrounding structures including
excision from the lateral wall of Meckel’s cave since the
cyst was adherent at that point, which resulted in egress of
CSF. This was then followed by packing the resection cavity
with the abdominal fat graft in strips. A postoperative lumbar
drain was then maintained for a couple of days.

Fig. 5 Postoperative MRI brain after 15 months. Axial T1 weighted with contrast (A) and axial T2 weighted images (B) show no recurrence.
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Conclusion

Intracranial NEC are rare entities that present a preoperative
diagnostic challenge. NEC can occur along the neuroaxis
from the cranium to the sacrum, so this should be considered
as a differential diagnosis for cavernous sinus cystic lesions.
The aim of surgery should be safe complete excision.
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