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Recurrent intracranial neurenteric cyst with malignant
transformation: A case report and literature review
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Abstract. Neurenteric cysts (NCs) are uncommon congenital
cystic lesions. Malignantly transformed NCs are extremely
rare. The present study reports the case of a recurrent
foramen magnum NC with a malignant transformation and
reviews 8 previously reported cases. A 58-year-old woman
with a 5-month history of occasional headaches, dizziness
and vomiting presented to the Beijing Tiantan Hospital
(Beijing, China) with palsy of the left cranial IX and X
nerves, decreased sensation in the limbs on the right side
and an ataxic gait. Magnetic resonance imaging (MRI)
scans revealed a cystic mass in the left side of the foramen
magnum, positioned anteriolaterally to the medulla oblon-
gata. Surgery using a left suboccipital retrosigmoid approach
was performed. The lesion was partially resected and was
histopathologically diagnosed as an NC with focal hyper-
plasia of the epithelial cells. Additional MRI scans that were
performed 25 months later revealed a solid lesion posterior
to the medullar oblongata. Therefore, surgery using a suboc-
cipital midline approach was performed. The solid lesion
was sub-totally removed and was histopathologically diag-
nosed as a well-differentiated papillary adenocarcinoma. At
1 month post-surgery, the patient's condition worsened, even-
tually resulting in mortality due to respiratory failure. Based
on the findings of the present case and previous literature,
strict criteria for malignant-transformed NCs were created.
The location distribution of malignant-transformed NCs does
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not coincide with the location distribution of all NCs, and
malignantly transformed NCs usually occur in adult patients
and present as atypical radiological features. Surgery is the
optimal treatment for malignantly transformed NCs, and the
effectiveness of adjuvant therapy requires additional studies.

Introduction

Neurenteric cysts (NCs) are uncommon congenital cystic
lesions of presumed ectodermal origin that rarely appear
in the cranio-spinal axis. They are characterized by cyst
walls that are lined with a simple or pseudostratified, cili-
ated or non-ciliated, cuboidal or columnar epithelium, with
basement membranes that resemble those of the respiratory
or intestinal tract (1). The precise pathogenesis of NCs
remains controversial (1,2). NCs are usually located in the
spinal subdural space, particularly in the lower cervical and
upper thoracic regions (3). Intracranial NCs are relatively
infrequently reported, compared with the incidence of
intraspinal cases (4). To the best of our knowledge, no more
than 100 cases of intracranial NC have been reported in the
literature (1,4,5).

Surgery is the primary treatment for NC, and gross
total resection of the lesion with careful protection of the
surrounding structures is recommended (6). In the majority
of cases, this rare benign lesion carries a favorable prognosis
following surgical intervention (6-8). However, in some
cases the remnants of the NCs, which occur due to subtotal
or partial resection caused by adhesion between the NCs
and surrounding structures, may develop into tumor recur-
rences (6). Therefore, close follow-up with radiological
examination is required, particularly for patients for whom
total resection of the lesion was not achieved.

Compared with the incidence of recurrent NCs, the
malignant transformation of NCs is extremely rare. To the
best of our knowledge, very few reports have described this
unusual phenomenon (9-16). Therefore, the demographic
characteristics, treatment and prognosis of this type of NC is
not clear. The objective of the present study was to analyze
the clinical, pathological and radiological characteristics
of malignant-transformed NCs based on the data from the
present case combined with previous literature. In addition,
strict criteria for malignant-transformed NCs were defined.
Written informed consent was obtained from the patient.
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Figure 1. Pre- and post-operative MRI scans of the patient's second craniotomy. (A) Unenhanced axial T1-weighted and (B) Gd-enhanced sagittal T1-weighted
MRI scans that were obtained prior to the second craniotomy revealed a cystic mass in the left side of the foramen magnum, anteriolateral to the medulla
oblongata, which was compressed by the lesion. (C) Unenhanced axial T1-weighted and (D) Gd-enhanced sagittal T1-weighted MRI scans that were obtained
subsequent to the second craniotomy revealed the restoration of the medulla oblongata following the partial resection of the lesion. MRI, magnetic resonance

imaging; Gd, gadolinium.

Case report

On December 2, 2008, a 58-year-old woman presented to the
Beijing Tiantan Hospital (Beijing, China), with a 5-month
history of occasional headaches, dizziness and vomiting. The
symptoms progressively worsened, and the patient began to
suffer from intermittent dysphagia and an abnormal gait. A
neurological examination revealed palsy of the left cranial IX
and X nerves, decreased sensation in the limbs on the right
side and an ataxic gait. The patient had undergone a left suboc-
cipital retrosigmoid craniotomy to remove a lesion in the left
cerebello-pontine angle 8 years previously in a local hospital.
The lesion was pathologically diagnosed as an NC, as detailed
radiological and histopathological data were not available.
Magnetic resonance imaging (MRI; MAGNETOM Trio 3.0T
superconducting magnetic resonance imager; Siemens AG,
Munich, Germany) scans revealed a cystic mass in the left
side of the foramen magnum that was located anteriolaterally
to the medulla oblongata (Fig. 1). The patient underwent a
second craniotomy using the left suboccipital retrosigmoid
approach at the Beijing Tiantan Hospital. Following the
removal of the cyst contents, the cyst walls were partially
resected due to adhesion between the cyst wall and medulla
oblongata. The pathological diagnosis was of an NC. The
numbness in the right limbs and the left lower cranial nerve
palsy improved without surgical morbidity.

At 22 months after the second craniotomy, the patient
presented again with intermittent headaches and dizziness.

A radiological examination revealed supratentorial hydro-
cephalus. A right ventriculo-peritoneal shunt was performed,
and subsequent improvement of the neurological symptoms
was observed.

At 23 months after the second craniotomy, the patient
presented with a severe headache, projectile vomiting, diplopia
and limb fatigue. A neurological examination detected signifi-
cant palsy of the left VI and VII cranial nerves, grade IV limb
muscle strength and a positive Romberg test result, with the
patient falling to the left.

Additional MRI scans demonstrated a solid lesion
posterior to the medullar oblongata, with isointensity on the
T1- and the T2-weighted images and homogeneous enhance-
ment following the administration of gadolinium (Gd; Fig. 2).
The lesion compressed the medullar oblongata. No brain
parenchymal edema surrounding the lesion was noted. A
total-body computed tomography scan was performed due to
the possibility of an extracranial primary neoplasm, and no
evidence of tumors in other organs or metastases was identi-
fied.

At 25 months after the second surgery in the Beijing
Tiantan Hospital, the patient underwent a third craniotomy
using a suboccipital midline approach to relieve the brainstem
compression. Intra-operatively, the solid lesion was soft with a
moderate blood supply. A subtotal resection of the tumor and
a cyst evacuation were performed, as a total resection was not
possible. Subsequent to the resection of the lesion, the infiltra-
tion of the medulla oblongata by the lesion was observed.



ONCOLOGY LETTERS 11: 3395-3402, 2016 3397

Figure 2. Pre- and post-operative MRI scans of the patient's third craniotomy. (A) Unenhanced sagittal T1-weighted, (B) axial T2-weighted and (C) Gd-enhanced
sagittal T1-weighted MRI scans that were obtained prior to the third craniotomy revealed a solid lesion, posterior to the medullar oblongata, with iso-inten-
sity on T1- and T2-weighted images and homogeneous enhancement following the administration of Gd. (D) Unenhanced sagittal T1-weighted, (E) axial
T2-weighted and (F) Gd-enhanced sagittal T1-weighted MRI scans that were obtained subsequent to the third craniotomy revealed the disappearance of the
lesion. MRI, magnetic resonance imaging; Gd, gadolinium.

Figure 3. Histopathological and immunohistochemical features of the specimen obtained in the patient's second craniotomy. (A) The cyst wall was lined
with single-layer or pseudostratified columnar and non-ciliated epithelial cells with goblet and mucin-producing cells (arrow). In certain regions, a single
layer of ciliated epithelial cells was observed (arrowhead). Original magnification, x100. (B) Single-layer ciliated epithelial cells without a malignant com-
ponent were observed. Original magnification, x200. (C) Focal hyperplasia of the epithelial cells, which is similar to the papillary structure, was observed
in certain regions, and malignant characteristics, including nuclear pleomorphisms and frequent mitosis, were not detected. Original magnification, x200.
(D) Immunohistochemical staining for the Ki-67 proliferation marker did not reveal any positively stained cells in the specimen. Original magnification, x200.
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Figure 4. Histopathological and immunohistochemical features of the specimen obtained in the patient's third surgery. Well-formed papillae with prominent
fibrovascular cores that were lined by malignant epithelium cells and contained enlarged hyperchromatic nuclei with a high nuclear to cytoplasmic ratio, nuclear
abnormalities and mitotic figures were observed. Original magnification, (A) x100 and (B) x200. (C) In certain regions, frequent irregular folds of the dysplastic
epithelial cells, which showed a tendency to form well-formed papillae structures, were observed. Original magnification, x100. (D) Immunohistochemical
staining of the specimen revealed that the Ki-67 proliferation index had increased to 20-40%. Original magnification, x200.

The upper limb muscle strength of the patient improved to
grade V following the surgery, and the other symptoms were
stabilized without novel neurological deficits. The patient was
discharged at 15 days post-surgery with a good cough reflex.
The follow-up revealed that after 1 month, the patient began to
experience a decreased level of consciousness and ultimately
succumbed to respiratory failure in hospital.

The specimens from the second and third surgeries
were fixed in 10% formalin and embedded in paraffin. The
4-pum thick sections were cut and stained with hematoxylin
and eosin. Selected sections were also immunostained using
the following primary antibodies: glial fibrillary acidic
protein (GFAP; monoclonal mouse immunoglobulin
(Ig) G anti-rat/chicken/human/pig; dilution, 1:100; catalog
no., MA5-12023; Thermo Fisher Scientific, Inc., Waltham,
MA, USA), epithelial membrane antigen (EMA; monoclonal
Armenian hamster IgG anti-mouse/human; dilution, 1:50;
catalog no., MAS5-11202; Thermo Fisher Scientific, Inc.),
carcinoembryonic antigen (CEA; monoclonal mouse IgG
anti-human; dilution, 1:50; catalog no., MA5-15070 Thermo
Fisher Scientific, Inc.), S-100 protein (monoclonal mouse
IgG anti-human/rat/mouse/cattle; dilution, 1:50; catalog
no., MA5-12966; Thermo Fisher Scientific, Inc.), thyroid
transcription factor-1 (TTF-1; monoclonal mouse IgG
anti-human/mouse/rat; dilution, 1:100; catalog no., MA5-13961
Thermo Fisher Scientific, Inc.) and Ki-67 (MIB-1; monoclonal
rabbit IgG anti-human; dilution, 1:50; catalog no., RM9106R1;
Labvision, Fremont, CA, USA).

The histological examination of the entire specimen from
the second surgery revealed that the cyst wall was lined with
single-layer or pseudostratified columnar and non-ciliated

epithelial cells, mixed with goblet and mucin-producing cells,
but without malignant components (Fig. 3A). Single-layer
ciliated epithelial cells were also observed in certain regions
(Fig. 3A and B). Focal hyperplasia of the epithelial cells,
which was similar to a papillary structure, was observed in
certain regions (Fig. 3C); however, malignant characteristics,
including nuclear pleomorphisms and frequent mitosis, were
not observed. The immunohistological staining revealed that
the cells expressed EMA and CEA, and did not express GFAP,
S-100, vimentin (Vim) or TTF-1, which confirmed the endo-
dermal origin of the cyst. The immunohistochemical staining
for the Ki-67 proliferation marker was not expressed in any of
the cells in the specimen (Fig. 3D). Based upon these findings,
the pathological diagnosis of a typical NC without malignant
transformation was made.

A histological examination of the tissue that was removed
during the final craniotomy of the patient revealed well-formed
papillae with prominent fibrovascular cores that were lined
by malignant epithelial cells containing enlarged hyperchro-
matic nuclei with high nuclear-to-cytoplasmic ratios and
nuclear abnormalities. Mitotic figures were easily observed
(Fig. 4A and B). Frequent irregular folds of the dysplastic
epithelial cells that showed a tendency to create well-formed
papillae structures were observed in certain regions (Fig. 4C).
The EMA and CEA immunohistochemical staining was more
prominent in this final specimen compared with the prior
surgical specimen. Immunohistochemical staining revealed
that GFAP, Vim and TTF-1 were not expressed. The Ki-67
proliferative index had increased to 20-40% (Fig. 4D). The
pathological diagnosis was of a well-differentiated papillary
adenocarcinoma that originated from an initially benign NC.
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Discussion

NCs, also called enterogenous (13,15), enterogenic (17),
endodermal (14) or archenteric (18) cysts, are congenital
lesions of presumed ectodermal origin that rarely appear
in the cranio-spinal axis. The precise pathogenesis of NCs
remains unclear. The most popular hypothesis is that NCs
develop from the failing separation between the foregut or the
respiratory buds and the notochord during alimentary canal
formation (1). A total surgical resection of the lesion is the
most effective therapeutic method, as the residual cyst walls,
particularly walls that are large enough to overlap, may cause
recurrence (1,6,8). Although recurrence and dissemination are
not uncommon in NCs (19-21), the malignant transformation
of NC is extremely rare.

Hamlat ef al (22) and Bejjani et al (23) defined the criteria
for the malignant transformation of intracranial epidermoid
and dermoid cysts; however, no strict criteria for the malignant
transformation of NCs have been previously developed. In
order to determine the behavior of these lesions, previously
published reports regarding intracranial and intraspinal
malignant-transformed NCs were reviewed, following strict
criteria for the selection of cases: The tumor must be restricted
to the intracranial or intraspinal intradural compartment; the
malignant transformation of a primary NC must have a benign
NC wall component; and the malignant transformation in a
recurrent NC must have preexisting pathologically confirmed
NC. Metastasized carcinomas were excluded. Following these
criteria, it was found that 8 cases (9-16) of malignantly trans-
formed NCs have been described to date (Table I). In addition,
malignant transformations were also identified in NCs outside
of the cranio-spinal axis. Nakayama et al (24) reported a
mucinous cyst adenocarcinoma in the sigmoid colon that was
considered to originate from a NC.

Notably, all 9 studies, including the present study, were
intracranial lesions, even though intraspinal NCs are more
common compared with intracranial NCs. Intracranial NCs
have been reported to comprise ~10% of all NCs in the central
nervous system (3,8). Other reports have indicated that NCs
are ~3 times more common in the spine compared with the
brain (4); therefore, the lack of studies reporting an intraspinal
NC with a malignant transformation is notable. In addition,
in 3/9 studies, the NC was located in the supratentorial
region (9,11,15), and 2 of those cases reported intramedullary
lesions located in the cerebral hemisphere (9,11). Intracranial
NCs that developed within the posterior fossa accounted
for 70-90% of all intracranial NC cases (1). Intramedullary
supratentorial NCs appear to be much more rare. Despite the
limited number of studies reviewed in the present study, the
location distribution of NCs with malignant transformation
did not coincide with the location distribution of all NCs. In
addition, the time span of the 9 studies is hypothesized to have
weakened this limitation.

The precise pathogenesis of the transformation and the
original NCs remains unclear. Mittal er al (2) proposed that
NCs are caused by anomalous endodermal cell migration
that occurs dorsally through the primitive neurenteric canal
into the ectoderm. This theory plausibly explains the progres-
sively decreasing incidence of intraspinal, posterior fossa and
supratentorial NCs. Based on this hypothesis, the ectopic
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endodermal cells that travelled the furthest distance may have
been more likely to develop into dysplasia or a malignant
transformation. This hypothesis may explain the variation
in the location distribution between NCs with a malignant
transformation and all NCs, acting as an internal cause. Other
studies have suggested that chronic inflammation, most likely
due to repeated cyst rupture or subtotal resection of the cyst
walls, may predispose tissue to malignantly transform from
benign epidermoid and dermoid cysts to squamous cell
carcinomas (22,25). A similar principle may apply to the
development of malignantly transformed NCs and act as an
external cause. These hypotheses are based on the existing
limited cases and require additional studies in the future.

The male-to-female ratio of all 9 cases was 4:5, which did
not indicate a significant difference between genders. The age
of the 9 patients with NC and malignant transformation ranged
between 25-60 years (6,9-14). To the best of our knowledge, no
patients have been reported with malignantly transformed NC
during childhood.

In 5 of the 9 patients (11-15), the malignant transforma-
tion occurred in the primary NC, including in the 2 youngest
patients (12,13). The other 4 patients, including the patient
from the present study, possessed benign primary NCs that
transformed into malignant NCs upon recurrence (9,10,12,16).
The progression-free time between the benign primary NC
and the malignant-transformed recurrent NC ranged from
22-168 months.

Intracranial NCs often appear with hyperintensity or
isointensity on T1-weighted images and typical hyperin-
tensity on T2-weighted images, without edema on MRI
scans, and occasionally with rim enhancement or partial
rim enhancement on Gd-enhanced MRI scans (1,4). In the
9 studies reviewed in the present study, enhanced T1-weighted
images were provided in 8 cases; of which, 6 cases, including
the present case, showed enhancement (9,10,11,15). Unlike
the typical rim enhancement observed in benign NCs,
the enhancement of NCs with malignant transformations
was focal and heterogeneous. No direct evidence proves
that these atypical enhanced regions are the transformed
malignant component. Only 1 patient, who did not possess
enhancement in the primary malignantly transformed NC,
possessed enhancement that was confirmed as tumor dissem-
ination (12). In addition, 4 patients possessed multiloculated
cysts on the MRI scans (9,13,14,16), and 2 patients possessed
part-cystic, part-solid structures on the MRI scans (11,15).
The lesion of the patient in the present study appeared as an
enhanced solid mass that compressed the medulla oblongata.
These radiological characteristics varied from those of the
benign NCs, which appeared as a smooth cyst on the MRI
scans. Additionally, surrounding edema, which is common
with intracranial metastatic tumors, was identified in only
1 patient (16). For this patient, who possessed an extramedul-
lary malignantly transformed NC, the surrounding edema was
local, which differs from the extensive edema of metastatic
tumors. The exact radiological spectrum was not calculated
due to the limited number of studies that were reviewed.
However, adult primary or recurrent NCs with atypical radio-
logical features, including multiloculated cysts, part-cystic and
part-solid structures, or focal heterogeneous enhancement, are
recommended to be assessed with the possibility of NC with
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malignant transformation in mind, and a relatively aggressive
surgical strategy may be considered, as opposed to continued
observation.

In the present literature review, the most common malig-
nant pattern was adenocarcinoma on histological examination,
which was identified in 6 patients, including the patient
of the present case (9,10,13,15,16). Papillary adenocarci-
noma, characterized by distinct papillary architecture, was
diagnosed in 4 patients, including the patient of the present
case (13,15,16). The other malignant patterns were papillary
cystadenocarcinoma (11) and intraepithelial carcinoma (14).
One intramedullary malignantly transformed NC was consis-
tent with a papillary cyst adenocarcinoma with carcinomatous
invasion of the brain parenchyma (11). Malignant epithelia
accompanied with regional benign NC epithelia were present
in 6 patients (9,11-15). The other 3 patients, including the
patient of the present case, did not possess benign epithelia in
the transformed lesion (10,16). Two cases were of carcinoma
in situ (14,16). Okabe et al (9) reported a mucinous adenocar-
cinoma with bronchopulmonary differentiation arising from
the NC, which was almost the same as the pulmonary type I
congenital adenomatoid malformation (CCAM); however, the
K-Ras mutation and p-16 expression that frequently accom-
pany CCAM were not detected.

Genetic analyses were not provided in the previous studies.
This aspect of malignantly transformed NCs requires addi-
tional study, as comparing the gene expression in primary
benign and recurrent malignantly transformed lesions may
uncover the pathogenesis of malignantly transformed NCs.
At present, no cases of the malignant transformation of NCs
into squamous cell carcinoma have been observed. In the
present study, the focal hyperplasia of epithelial cells prior
to malignant transformation were identified. In addition, the
frequent irregular folds of the dysplastic epithelium cells that
showed a tendency to create a well-formed papillae structure
were observed. These phenomena make up an intact process
of malignant transformation, which supports our recom-
mendation that NC with epithelial cells and focal hyperplasia
requires careful examination and follow-up.

The Ki-67 labeling index of the malignantly transformed
regions in the immunohistochemical examination ranged from
rare to 80% expression (9,10,12,14-16). Sahara e al (16) indicated
that the staining of CEA and cancer antigen 19-9 in the recurrent
malignantly transformed specimen was stronger compared with
that in the initial benign specimen, and that the Ki-67 labeling
index increased from 0% in the first surgical specimen to 6.7%
in the second. In total, 3 patients possessed Ki-67 labeling index
scores of >50% (9,12,14), 1 of whom remained stable in the
2 years of follow-up. Wang et al (12) proposed that an increased
Ki-67 labeling index score and the invasion of the tumor cells
led to short recurrence and dissemination periods.

Surgery remains the major treatment for malignantly trans-
formed and benign NCs. A total resection of the cyst content
and cyst walls is recommended for a good prognosis (12).
Since certain malignantly transformed NCs occur in recurrent
NCs, adhesion between the NC and surrounding structures
may result in an incomplete resection (10,16). In addition,
primary malignant NCs may be adhered to surrounding
tissues. Gessi et al (13) reported severe adhesion between a
primary malignant NC and the surrounding structures, with
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mucinous cystic fluid. Monaco et al (14) described a primary
malignantly transformed NC with clear, colorless and watery
cystic fluid; however, adhesion between the cyst walls and
surrounding tissues was not reported in the study. One primary
intramedullary malignantly transformed NC with pathologi-
cally confirmed brain invasion was separated from the adjacent
parenchymal white matter (11). These variable characteristics
indicate that a recurrent malignantly transformed NC with
mucinous fluid may adhere more easily to adjacent tissues. A
previous study that reported the case of a benign intracranial
NC indicated that the greater the size and the thinner the wall
of the lesion, the stronger the adhesion to the surrounding
tissue was (7). Due to the limited number of cases reviewed
in the present study, this phenomenon cannot be confirmed
for malignantly transformed NCs. The 2 of the 9 studies that
reported the largest lesions did not mention severe adhesion
between the lesion and surrounding tissues (9,11). Malignant
characteristics often indicate that adjuvant treatments, including
radiotherapy (11,16) and chemotherapy (16), may be used. In
a study regarding the malignant transformation of epidermoid
and dermoid cysts, radiation therapy appeared to be beneficial,
and the majority of patients that received radiation therapy
survived for >1 year (22). Sahara er al (16) reported a case of
malignantly transformed NC that was treated with a partial
resection, 50 Gy radiotherapy and chemotherapy, including
carboplatin and etoposide. The lesion recurred 6 months after
surgery and eventually resulted in the mortality of the patient.
Adjuvant treatment with radiotherapy was used in 2 other
studies; 1 patient remained stable for 10 months after partial
resection surgery (10), while in the other patient, the tumor
disseminated 6 months after a total excision of the cyst (12).

In total, 4 patients from the 9 reviewed studies remained
stable without disease progression or recurrence for the duration
of the follow-up, which ranged from 3-38 months (9,11,14,16).
As the follow-up times were fairly short, additional follow-up
examinations will be required for these 4 patients. Notably,
1 patient relapsed in ~15 months; however, the specimen from
the second surgery showed fragments of the cyst wall that
were identical to the benign component of the first specimen,
without a malignant component or brain invasion (15). The
exclusion of a malignant transformation of a recurrent lesion
is challenging as the fenestration of the cyst wall of the second
surgery may omit the malignant component. The remaining
patients appeared to have poor prognoses. For 1 patient
the tumor disseminated in 6 months (12), and 2 patients
relapsed within 6 months and eventually succumbed to the
disease (13,16). The causes of the mortalities were associated
with severe brainstem compression (13) and the extension of
the tumor (16). In the present study, the patient's respiratory
failure may have been due to brainstem compression and the
infiltration of the dorsal medulla oblongata.

Overall, the malignant transformation of NCs in the central
nervous system is extremely rare. Based on the findings of the
present case and the review of the previous literature, strict
criteria for malignant-transformed NCs can be defined. The
location distribution of NCs with a malignant transformation
does not coincide with the location distribution of all NCs. In
general, the malignant transformation of NCs occurred in adult
patients and demonstrated atypical radiological features. There-
fore, an adult primary or recurrent NC with atypical radiological
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features may be more likely to become malignant. Surgery is the
optimal treatment for malignantly transformed NCs, and close
follow-up is required. The therapeutic effectiveness of adjuvant
chemotherapy and radiotherapy requires additional study.
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