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Abstract

Keywords

Background: NECs are rare congenital lesions that are
thought to be a result of persistence of the neurenteric canal to arise from a persistent neurenteric canal connecting
primitive gut and neural tube. Despite the congenital nature
NECs can be diagnosed at any age and at a similar frequency in women and men. To our knowledge, 140 intracranial
NC, confirmed by histology, including the patient presented
in this review, have been reported since 1952. Parenchymal
NCs are extremely rare and there are no any publications
describing the intra-axial NECs of brainstem at the moment.

Intra-axial cyst, Cyst of medulla, Neurenteric cyst

Case description: A 19-year-old female presented to the
clinic with complaints of moderate dysphagia (2-3 times per
day) for and liquids and solids, dysphonia, vertigo, spontaneous nystagmus, imbalance and numbness of the left
side of body including face. The MRI of the brain showed a
well-defined lesion cantered in the medulla. The patient underwent right-sided keyhole retrosigmoid approach through
small craniotomy. Just under the sulcus cyst containing
pathological amorphous gray-yellow liquid was evacuated.
Accessible parts of capsula was resected without brain injury. Residual particles of capsula were coagulated. Two
month after operation patient presented with similar symptoms. We used previous craniotomy during second surgery.
After evacuation of the cyst the silicone stent was set for
connecting with сerebellopontine cistern and preventing
new synechiae formation. As surely as after first surgery all
neurological symptoms were gradually regressing. In two
months after surgery deglutition and sensations recovered,
hemiparesis and imbalance has decreased. Postoperative
MRI examination two months after surgery shows no evidence of cyst recurrence.
Conclusion: Intra-axial NC - rare group of congenital pathological lesions with favourable prognosis. There are not any
publications of brainstem’s NCs with intra-axial localization
to date. The treatment of choice in this group of patients
is complete microsurgical excision with following long-term
observation.

Abbreviations
CNS: Central Nervous System; CPA: Cerebellopontine Angle; KS: Karnofsky Scale; NC: Neurenteric Cyst; PCF: Posterior Cranial Fossa; VPS: Ventriculoperitoneal Shunting

Background
Firstly, NC was described in 1928 by Kubie [1] and in
1934 by Pussep [2]. From this time it is known as: Enterogenic Cyst, Endodermal Sinus Cyst, Intestinal Cyst, Teratomatous Cyst, Intestinoma and Archenteric Cyst [3].
NECs are rare congenital lesions that are thought to
be a result of persistence of the neurenteric canal to arise
from a persistent neurenteric canal connecting primitive
gut and neural tube. As a result of separation failure of
the canal NEC cavity lined with cuboidal or columnar epithelium and contains mucin-producing cells [3-6].
Nowadays with regard to morphological similarity
NECs, Rathke Clef Cysts and Colloid Cyst belong to one
general group - Endodermal Cysts of CNS.
This “Seessel’s pouch origin” hypothesis suggests a
common origin for suprasellar NC, Rathke’s cleft cysts
and colloid cysts, seems not to be perfect because it
fails to explain laterally positioned S-NC.
The other existing non-comprehensive theory includes embryonal failure of separation between the
notochord and the foregut leading to incorporation of
primitive endodermal cells in the notochord. However,
as the most rostral extent of the endoderm terminates
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at the level of the clivus, this hypothesis does not explain the occurrence of spinal NECs.
To date the most likely hypothesis suggests that a migration defect causes endodermal cells to pass through
the primitive neurenteric canal into the ectoderm, thus
reaching far cranial and lateral positions [4-8].
According to different authors, NC is comprising
from 0.15% to 0.35% of all intracranial lesions, 0.3% to
0.5% of spinal tumors and approximately 16% of CNS
cysts [3,9,10].
Despite the congenital nature NECs can be diagnosed at any age and at a similar frequency in women
and men. Compared with intraspinal NCs, which usually
occur in the paediatric age groups, intracranial NCs are
more common in the adult population, in the third and
fourth decade. The average age of patients diagnosed
with intracranial NC is 34 years old [3,5,11,12].
To our knowledge, 140 intracranial NC, confirmed by
histology, including the patient presented in this review,
have been reported since 1952.
Since 1952 to 2012 years there were 140 cases of
NCs reported in the literature totally [2,3,9,10,13-16].
The majority of neurenteric cysts occur in the spine,
usually ventral to the spinal cord. Intracranial neuren-

teric cysts are far less common. Intracranial locations
are predominantly infratentorial anterior to the brainstem, at the cerebellopontine angle and to a lesser extent within the cisterna magna and the fourth ventricle.
Parenchymal NCs are extremely rare [5-8,17] and there
are not any publications describing the intra-axial NECs
of brainstem at the moment.
For this reason, we present our clinical impression.

Case Description
A 19-year-old female presented to the clinic with
complaints of hoarseness and mild dysphagia for liquids, symptoms had been gradually deteriorating symptoms for 5 months. At the moment of hospitalization
physical examination shows moderate dy sphagia (2-3
times per day) for and liquids and solids, dysphonia, vertigo, spontaneous nystagmus, imbalance and numbness
of the left side of body including face.
The MRI of the brain showed a well-defined lesion
centered in the medulla. This lesion was homogeneously hypointense on T2-weighted images and heterogeneously hypointense on T1-weighted images and
demonstrated no solid enhancing components. It was
also heterogeneous lyhypo intense on DWI. PET-CT did
not reveal metabolic activity in this lesion (Figure 1).

Figure 1: MRI before first surgery. A) MRI Т1 sagittal view; B) MRI Т2 frontal view; C) MRI T1 + contrast, axial view; D)
MRI DWI.
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The patient underwent right-sided keyhole retrosigmoid approach in supine position with rotation of head
to the left due to radiologic (closest medulla surface) and
clinical (right-sided neurological symptoms dominance)
features. Through small craniotomy (2 × 1 sm.) and little
C-shaped dura incision along the sigmoid sinus towards
the skull base the medulla surface was archived. It was
deformed and bulging into сerebellopontine cistern.
There were no signs of brain parenchima destruction on
the surface. So the brainstem incision was made in small
region (almost 0.3 sm.) along the retroolivary sulcus. Just
under the sulcus cyst containing patological amorphous
gray-yellow liquid was evacuated. Cyst’s paries present
thin gray capsula tighly attached to surrounding brain
parenchima. Accessible parts of capsula were resected
without brain injury. Residual particles of capsula were
coagulated. We did not perform additional endoscopic
revision of cyst’s cavity due to surgical accessibility of
cavity. We used transcranial motor evoked potentials
and caudal brainstem mapping during the operation.
Numbness of the left side of body and all clinical
signs from PCF increased after surgery at a time when
dysphagia and dysphonia increased. Postoperative CT

did not reveal any remaining parts of cyst, decrease of
medulla dislocation was mentioned.
All neurological symptoms almost regressed in one
month after operation including numbness. KS was 90.
Two months after operation patient presented with
mild dysphagia and dysphonia, vertigo, spontaneous
nystagmus, imbalance and numbness of the left side of
body and right limb including face and mild left-sided
hemiparesis before MRI was planned.
Result of MRI revealed reccurence of the cyst. As
it was before the lesion had well-defined, heterogeneously hyper- and isointense on T1-weighted images, demonstrated no solid enhancing components but
homogeneously hyperintense on T2-weighted images
now. Sites of hyperintesity were less pronounced than
on MRI before the first surgery (Figure 2).
We used previous craniotomy during the second surgery. The site of brainstem incision was covered with
arachnoidal synechias leads to white viscous formless
fluid accumulation (Figure 3). After evacuation of the
cyst the silicone stent was set for connecting with сerebellopontine cistern and preventing new synechias

Figure 2: MRI 2 months after first surgery. A) MRI Т1 axial view; B) MRI Т2 frontal view.

Figure 3: Intraoperative view during second surgery. A) View before evacuation of the cyst on the bottom of brainstem along
the retroolivary sulcus, 1 - White viscous formless fluid into cyst; B) View after evacuation of the cyst, 1 - Posterior inferior
cerebellar artery 2 - Clip fixates stent to arachnoidea, 3 - Stent in the cavity of cyst).
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Figure 4: MRI 2 months after second surgery. A) MRI Т2 axial view, black point - place of mini-clip’s location; B) MRI Т2
frontal view, stent in the cavity of cyst).

formation. Stent was fixated to arachnoidea with single
clip.

ages and homogeneously hypointense on T2-weighted
images before first operation.

As surely as after first surgery all neurological symptoms were gradually regressing. In two months after
surgery deglutition and sensations recovered, hemiparesis and imbalance has decreased.

NCs are slow growing benign lesions. NC can compress surrounding neural structures during it’s enlargement. It leads to such clinical signs due to anatomical
localization.

Postoperative MRI examination two months after surgery shows no evidence of cyst reccurence (Figure 4).

The treatment of choice is complete surgical excision. Clinical signs regress after surgery in large part.
Although radical resection will prevent recurrence, in
view of the very thin firmly adherent capsule to the
brainstem, it is not always possible to do complete resection capsule without any neurological deficits, especially in PCF [4,5,8,17].

Histological material after first and second surgery
presents yellow-white gelatinous liquid with small parts
of epithelial lining seeing microscopically. The morphological appearance intraoperatively and histological
findings were in keeping with the diagnosis of NC.

Conclusion
NC is rare congenital abnormality of CNS most likely
localizing in inferior cervical and superior thoracic the
spinal canal. Most of the intracranial NCs localize in PCF
in basal cysterns, craniocervical junction or IV ventricle.
Parenchymal localization is extremely rare [5-8,17].
MRI examination is a method of choice in the diagnostic algorithm of NC but its characteristics can be
variable. It shows well-demarcated lesions iso- or tightly hypointense in T1 and hyperintense in T2-weighted
sequences and FLAIR [5,6,8,17,18]. NCs usually demonstrate no contrast enhancement but Prasad, et al. reported mild posterior rim enhancement that can be
explained by chronic inflammatory changes due to repeated cyst rupture in their view [19]. In our case MRI
characteristics were not typical. Before the first the
surgery lesion was heterogeneously hyperintense on
T1-weighted imagesand homogeneously hypointense
on T2-weighted images (Figure 1). Before second surgery MRI characteristics have changed. It was hyperintense in T2 and sites of hyperintesity in T1 were less
pronounced than before the first surgery (Figure 2) that
is most likely for NCs. Such change of signal can be explained by high concentration in liquid cyst cavity. It led
to heterogeneously hyperintense on T1-weighted imGavrjushin and Chelushkin. Neurosurg Cases Rev 2021, 4:065

Kozak, et al. [5] described case series operated in period from 2010 to 2018. There were 4 cases of NCs located in superior cervical part of spinal cord extramedullary, 3 cases intracranially in craniocervical junction
and IV ventricle and left frontal lobe. In all spinal cases
they achieved total removal while in 2 intracranial cases (craniocervical junction and IV ventricle) they were
forced to leave fragment of capsule due to firmly adhesion with vessels and pia mater.
In case series of Wang, et al. [20] 7 cases with NCs
were described and 6 of the localized anteriorly extra-axially to brain stem from medulla to C1 segment of
spinal cord and 1 case in CPA. Gross total resection was
achieved in 3 cases only.
Besides problems with radical resections lots of authors write about necessity of relapse surgery in cases
with early recurrence of NC from capsule remnants.
Nelson, et al. [6] shows clinical case of huge NC of CPA,
IV ventricle and foramen Luschka. In this case gross
total resection was not achieved due to firm adhesion
with brainstem and cisternal segments of IX-XI cranial
nerves. Later due to recurrence of NC clinical signs had
progressed and VP shunting 1 month after surgery, and
relapse surgery with partial removal in 4 months was
required.
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Chen, et al. [4] showed 10 cases with NCs in their
large series. 5 of them were spinal extramedullary and
5 - intracranially (temporal and frontal lobe, CPA). Gross
total resection was achieved in 4 cases of 10. In 6 cases
of subtotal resection recurrence of NC was in 4 cases.
Relapse surgery including resection of recurrent cyst, VP
or cyst peritoneal shunting due to clinical signs worsening only in 3 patients.
Opposed to clinical case series above in our case the
reason of recurrence was firmly adhesion in brainstem
incision area so we place silicone stent aidits drainage in
сerebellopontine cistern.
In the current literature NCs’ recurrence could occur
a long time after surgery too. However, sequela quantity is hard to be ranged due to rare occurrence of NCs.
Only Chavda, et al. mentioned sequela quantity after
subtotal resection of NCs in their case series as 37%
with 30 year follow-up [21].
To date there is a consensus of many authors’ opinion that patients require long time follow-up with regular MRI examination and relapse surgery in case of recurrence with clinical signs worsing [5].
Intra-axial NC - rare group of congenital pathological lesions with favourable prognosis. There are not any
publications of brainstem’s NCs with intra-axial localization to date.
The treatment of choice in this group of patients is
complete microsurgical excision with following longterm observation.
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