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INTRODUCTION

Neurenteric cyst of the central nervous system is a congeni-
tal lesion characterized by misplaced endodermal epithelial
cells. It is a rare benign lesion of the central neural axis that
primarily occurs in the lower cervical or upper thoracic spine
and accounts for 1.3% of all spinal cord tumors [1,2]. To date,
only 80 cases of intracranial neurenteric cysts have been re-
ported in the literature, and these cysts were located at the
midline of the posterior fossa, cerebellopontine angle, fourth
ventricle and brain stem [3]. Since only a few cases of neuren-
teric cyst at the anterior craniocervical junction have been re-
ported, its treatment and prognosis remain unclear [4,5]. We
present a case of neurenteric cyst at the anterior craniocervi-
cal junction that was surgically treated using the far-lateral
transcondylar approach.

CASE REPORT

A 16-year-old girl presented with slowly progressive head-
ache. MRI showed a well-defined, 14X16x20 mm, intradural
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Intracranial neurenteric cyst at the anterior craniocervical junction is very rare, and its treatment and
prognosis have not been established. We report a case of neurenteric cyst at the anterior craniocervi-
cal junction and review the relevant literature. A 16-year-old girl presented with a 2-month history of
slowly progressive headache. MRI revealed a well-defined intradural extramedullary cyst in the anterior
medulla and brain stem with C1 cord compression. We performed gross total resection of the cyst us-
ing a far-lateral transcondylar approach. Surgical resection is the treatment of choice for neurenteric
cysts at anterior craniocervical junction, the far-lateral transcondylar approach might be the optimal
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extramedullary cystic lesion in the premedullary cistern (Fig. 1).
The lesion was homogeneously hyperintense on T1- and T2-
weighted images. There was no restriction on diffusion-weight-
ed imaging. Slightly elevated cerebral blood flow and cerebral
blood volume were noted in the anterior part of the cystic mass
on perfusion-weighted imaging. There was no gadolinium con-
trast enhancement on MRL

We decided to perform surgery to prevent symptom pro-
gression and avoid neurologic deficit. A far-lateral transcondy-
lar approach was chosen to secure the surgical field and prevent
cranial nerve injury (Fig. 2). We performed lateral suboccipital
craniotomy with minimal condylectomy and secured the sur-
gical field, which included the anterior aspect of the medulla
and the premedullary cistern. The cyst was located following
arachnoidal dissection of the cranial nerves and vertebral ar-
tery. The cyst was covered by a light gray capsule, which was
loosely connected to the brain parenchyma. The cystic wall was
punctured, and an amorphous gray-yellowish fluid was drained.
The residual cyst capsule was completely detached from the ad-
jacent neurovascular structures. Histopathological examination
revealed non-ciliated, mucin-producing columnar and cuboid
epithelial cells with isolated goblet cells, which are characteristic
features of neurenteric cyst (Fig. 3). Complete surgical resec-
tion of the cyst was performed without any complications. MRI
conducted postoperatively confirmed that the mass had been
completely resected (Fig. 4). No adverse events occurred dur-
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Fig. 1. Preoperative MR images of the craniocervical junction. A: The T2-weighted axial image shows a homogeneously hyperintense cyst
(arrowhead) anterior to the medulla. B and C: Pre-gadolinium T1-weighted axial and sagittal images show a homogeneously hyperintense
cyst that compresses the brain stem at the anterior craniocervical junction. D: The post-gadolinium T1-weighted axial image shows no en-
hancement of the cystic lesion. E: Diffusion MR image shows a homogeneously hyperintense cyst without diffusion restriction. F: Perfusion
MR images reveal partial uptake of the contrast medium in the anterior part of the cystic lesion.

ing 6-month follow-up period.

DISCUSSION

Neurenteric cyst is a rare congenital anomaly that usually
associated with vertebral anomalies [6]. Embryologically, it is
a central nervous system lesion of endodermal origin, and it
has been known as enterogenous cyst, teratoid cyst, enteric
cyst, respiratory cyst, endodermal cyst, gastrocytoma, intes-
tinoma, and archenteric cyst [7]. Most intracranial neurenter-
ic cysts are located at the craniocervical junction, fourth ven-
tricle, or basal cistern, that is, anterior to the brain stem. Acute
neurologic deficit is rare, and most symptoms are due to the
mass effect of the slowly growing cysts [8].

The treatment of choice in symptomatic patients is complete
surgical resection. Because of the risk of recurrence or malig-
nant change due to incomplete resection, the goal of surgery is
to resect both the cyst wall and its contents, completely [9]. The
major determinant for complete neurenteric cyst resection is

whether the arachnoid plane between the tumor and the sur-
rounding tissue is preserved. Subtotal cyst resection is an al-
ternative technique used in patients with severe adhesion to
prevent damage to adjacent neurovascular structures [10]. How-
ever, revision surgery may be required if neurenteric cyst recur-
rence occurs from the remnant of cyst wall [11,12]. The rate
of recurrence following incomplete cyst resection varies, with
overall recurrence rates is between 11.6% and 37% reported
in different studies [13,14]. To resect neurenteric cyst located
in ventral craniocervical junction completely, many different
surgical approaches have been discussed in literature. In many
cases, the cyst was resected through suboccipital craniotomy,
with or without cervical laminectomy, using a conventional
posterior approach [15,16]. Since the neurenteric cysts are lo-
cated anterior to the medulla and cervical cord, a secure sur-
gical field is necessary for the resection of the cyst using de-
compression through cyst aspiration. However, when the cyst
wall is adhered to the anterior structure, it is difficult to view
the cyst from its posterior side, there is a high risk of damage
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to the medulla and cervical cord due to intraoperative manip- Although the transoral approach provides a wide intraopera-
ulation and retraction. tive view and access to the anterior craniocervical lesion, it is

In some cases, an anterior approach such as a transoral ap- technically difficult and is often associated with fatal postoper-
proach is used for complete neurenteric cyst resection [17,18]. ative complications such as infection [18].

Fig. 2. Intraoperative photographs of neurenteric cyst resection using the far-lateral transcondylar approach. A: The right semispinalis capti-
tis muscle was seen, and the dissection of the superior and inferior oblique muscles was performed. B: To secure the vertebral artery, the
groove of the vertebral artery was located and lateral partial suboccipital craniotomy was performed. Condylectomy was performed to opti-
mize the view of the anterior brain stem. C: A well-defined capsulated cyst that adheres to the lower cranial nerve and vertebral artery was
seen. Posterior bulging of the medulla and cervical cord were seen. D: The lesion was punctured and filled with yellowish viscous fluid. E:
The decompressed and lax cyst was completely resected after dissection of the adhesion, which was approximately 10 mm long. F: The pre-
medullary cistern was subsequently secured. The medulla, cervical cord, low cranial nerve, C1 nerve root, and vertebral artery were intact.
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Fig. 3. Histopathologic findings. A: The low-magnification image shows mucin (hematoxylin and eosin stain, original magnification x40). B:
The high-magnification image shows non-ciliated, mucin-producing columnar epithelium lining the cyst wall and basal nuclei (hematoxylin
and eosin stain, original magnification x200).
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Fig. 4. Postoperative MR images of the craniocervical junction. T2, T1-weighted (A and B) and post-gadolinium T1-weight (C) images dem-
onstrate grossly total resection of the cyst and decompression of the anterior part of the premedullary cistern.

The far-lateral transcondylar approach is considered the
most effective technique for managing anterior craniocervi-
cal lesions [19]. Satisfactory surgical outcomes and progno-
ses have been reported for cyst resection using the far-lateral
transcondylar approach [20,21]. This approach provides a
direct intraoperative view of the lower clivus, anterior cranio-
cervical junction, and neurenteric cysts at the anterior brain
stem and cervical cord without retraction of the medulla and
cervical cord. In the case series on the surgical resection of
neurenteric cysts at the anterior craniocervical junction using
a far-lateral transcondylar approach, Menezes et al. [22] report-
ed that in all 5 patients, who had extramedullary neurenteric
cysts located anterior to the foramen magnum, the lesion was
completely resected using far-latral transcondylar approach. Af-
ter complete resection, all symptoms and signs were improved,
and there was no recurrence for 1 to 28 years. Adequate work-
ing space can be secured through condylar resection and ver-
tebral artery exposure. Depending on the extent of occipital
condylar resection, there may be increased instability, neces-
sitating occipitocervical fusion. In general, it is known that re-
moval of one-third of the occipital condyle does not cause in-
stability [23].

Clinical and radiological follow-up is needed for at least 5
to 10 years after surgery [24]. Because of the risk of recurrence,
patients with a residual mass or residual cyst wall may require
longer follow-up.

Neurenteric cyst is a rare, benign central nervous system le-
sion. Although it usually occurs in the cervical or thoracic spine,
intracranial neurenteric cysts should be considered during the
differential diagnosis of intracranial cystic lesions. When symp-
toms developed and surgical resection is to be performed, based
on our experience, the far-lateral transcondylar approach is the
optimal technique for improving the prognosis through com-
plete cyst resection as it provides a good intraoperative view

of the cyst and adjacent neurovascular structures while mini-
mizing brain retraction.
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