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Solitary Cervical Neurenteric Cyst

in an Adolescent Patient
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Spinal neurenteric cysts are uncommon congenital lesions, furthermore solitary neurenteric cysts of the upper cervical spine are very rare. A 15-year-
old boy having an intraspinal neurenteric cyst located at cervical spine presented with symptoms of neck pain and both shoulders pain for 2 months.
Cervical spine magnetic resonance (MR) imaging demonstrated an intradural extramedullary cystic mass at the C1—3 level without enhancement
after gadolinium injection. There was no associated malformation on the MR imaging, computed tomography, and radiography. Hemilaminectomy at
the C1-3 levels was performed and the lesion was completely removed through a posterior approach. Histological examination showed the cystic wall
lined with ciliated pseudostratified columnar epithelium containing mucinous contents. Neurenteric cyst should be considered in the diagnosis of

spinal solitary cystic mass.
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INTRODUCTION

Neurenteric cysts are rare benign, congenital, malformative
endodermal lesions in the central nervous system (CNS)***".
Solitary neurenteric cysts of the upper cervical spine are very rare.
Intraspinal neurenteric cysts are usually located in the cervical
and thoracic regions™**", and most of the cysts are ventrally lo-
cated at the intradural and extramedullary compartment of the
spinal cord*'"*"**, Neurenteric cysts commonly manifest during
the second and third decades of life"”*”, and surgical excision
by a posterior approach is the most preferred treatment'*”. We
report a case of cervical intradural extramedullary neurenteric
cyst without other associated malformation, which was treated
via a posterior approach. We present clinical, radiological and
surgical characteristics of the neurenteric cyst and discuss them
with reference to the literature.

CASE REPORT

A 15-year-old boy presented with a 2-month history of progres-
sive neck and both shoulders pain which was not responding to
medical treatment. There was no history of trauma, and his neu-
rologic examination at the time of admission was fully normal.
Motor strength and sensation of all extremities were intact, and

any long tract sign was not detected.

Laboratory findings of the blood and the urine were within
normal limits. Electrodiagnostic examinations were performed,
and abnormal finding was not checked on the nerve conduction
studies and needle electromyography. But the bilateral postero-
tibial and the left median somatosensory pathway dysfunction
was confirmed on somatosensory evoked potential (SSEP) test.

He underwent radiological evaluations with cervical X-rays,
magnetic resonance (MR) imaging and computed tomography
(CT). MR images of the cervical spines revealed well-delineated
lobulated mass, measuring about 2.7x1.6x4.8 cm, and the cystic
mass was an intradural extramedullary lesion located ventrally
to the cord, extending from the C1 to the C3 level (Fig. 1). The ad-
jacent cervical spinal cord was displaced dorsolaterally and was
prominently flattened by the lesion, but the signal change of the
spinal cord was not definite. The C1-3 vertebral columns were
slightly displaced forward by the mass. The cyst showed mark-
edly low signal intensity on T1-weighted MR images (T1WI) and
high signal intensity on T2-weighted images (T2WT1). And the cyst
was isointense with cerebrospinal fluid (CSF) on both TIWI
and T2WI. The lesion was not enhanced after the administra-
tion of gadolinium contrast material. The bony structures and
the soft tissues were normal. Cervical CT scan was performed for
further evaluation of the bony structures and the soft tissues, but
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Fig. 1. Preoperative magnetic resonance images. Sagittal T2-weighted (A) and T1-weighted (B) images show an intradural extramedullary cystic lesion
located ventrally to the cord, extending from the C1 to C3 level. The mass is hypointense on T1-weighted images (B) and hyperintense on T2-weighted
images (A and C). Compared with cerebrospinal fluid, the cyst is isointense on both T1- and T2-weighted images (A and B). On axial T2-weighted im-
ages (C), the adjacent cervical spinal cord is displaced dorsolaterally and significantly compressed by the lesion. Postcontrast T1-weighted images (D)

show no enhancement of the lesion. Bony and soft tissue abnormalities are not detected.

Fig. 2. Intraoperative photograph. Thin-walled cyst (asterisk) is located
anterolaterally to the cord after opening the dura.

we could not find any definite abnormal findings.

We planned surgical treatment via a posterior route, and then
hemilaminectomy was performed for the C1, C2, and C3 verte-
brae. Bone and soft tissues were found to be normal. After the
dura was opened, the thin-walled cyst was noted anterior to the
cord (Fig. 2). The cyst could be completely excised with preser-
vation of the surrounding neurovascular structures, since the
mass had not adhered to the surrounding structures except for
the attachment to the arachnoid membrane and the denticulate
ligaments. Sticky fluid was aspirated from the cyst. All the proce-
dures were performed under intraoperative SSEP and motor
evoked potential monitoring. There was no abnormal finding
on the intraoperative monitoring.

Histopathology of the excised cyst showed a ciliated pseu-

Fig. 3. Microscopic findings of the extramedullary neurenteric cyst of the
cervical spine. This case show cyst wall lined with ciliated pseudostrati-
fied columnar epithelium containing mucinous content. There is no neu-
ral, glial or ependymal cells in the cyst wall (H&E, x200).

dostratified columnar epithelium containing mucinous contents
(Fig. 3). There was no neural, glial or ependymal cell in the cyst
wall. According to the pathologic result, the final diagnosis was
neurenteric cyst.

The patient’s postoperative course was uneventful. The pain
showed significant improvement immediately after the operation.
Postoperative neurological function was normal and the patient
suffered no recurrence during the 10-month follow-up period. On
the postoperative MR imaging, there was no residual lesion and
the compressed spinal cord was significantly expanded (Fig. 4).

DISCUSSION

Neurenteric cysts are rare congenital cysts of the CNS. First
described by Puusepp® in 1934, neurenteric cysts have had sev-
eral names, including enterogenous cyst, enteric cyst, endoder-

mal cyst, gastroenterogenous cyst, gastrocytoma, intestinoma,
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Fig. 4. Postoperative sagittal (A) and axial (B) T2-weighted magnetic res-
onance images showing no residual cystic lesion and decompression of
cord.

and archenteric cyst*™"™"”. Saunders first introduced the term
‘Neurenteric cyst™ which has been accepted currently in the lit-
erature.

Although the pathogenesis still remains unclear, neurenteric
cysts are generally thought to result from failure of separation of
neuroectodermal and endodermal elements during week 3 of
embryogenesis”'**”. Notochord and foregut fail to separate, caus-
ing primitive endodermal cells to be incorporated into the noto-
chord, and these displaced alimentary cells ultimately become
the Cystu,zo,zl)'

Most reported neurenteric cysts occur in the spine, usually
ventral to the spinal cord"**”. Intraspinal neurenteric cysts are
commonly located in the cervical and thoracic region, and in
rare cases they are found at the craniovertebral junction, lumbar
and sacral regions™**". Most of these cysts are located in intra-
dural extramedullary compartment of the spinal canal, and few-
er than 5% of them are situated in the intramedullary compart-
ment™*'>'*"”*_They account for 0.7% to 1.3% of all spinal cord
tumors™”?**** Intraspinal neurenteric cysts usually manifest

1,5,17,29)

during the second and third decades of life ,and they are 1.5
to 3 times more common in males"******, The patient in our case
was also within these scopes mentioned above.

Intraspinal neurenteric cysts may occur as an isolated spinal
cyst or in concomitant with other congenital anomalies'. In
about 50% of cases, spinal neurenteric cysts are accompanied
with vertebral anomalies such as Klippel-Feil deformity, verte-
bral defects and spondylolisthesis, and besides the association
with other congenital malformations such as intramedullary
epidermoid cyst, meningomyelocele, syringomyelia, diastema-
tomyelia and spinal lipoma have been noted***”. In the present
case, any vertebral anomaly nor congenital malformation was
not identified on the preoperative radiologic evaluations and
the intraoperative findings.

Wilkens and Odom™ classified neurenteric cysts into three
types based on histological features : type A, simple or pseu-
dostratified, cuboidal or columnar epithelium with or without cilia
lying on a basement membrane; type B, similar to type A with
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addition of mucous glands, serous glands, smooth muscle, fat,
cartilage, bone, elastic fibres, lymphoid tissue or nerve ganglion;
type C, similar to type B with addition of ependymal or glial tis-
sue. According to this classification, the histopathological result
of our case belongs to type A.

Most presenting symptoms of neurenteric cyst are related to
the compression of adjacent spinal cord by the lesion™ or the in-
flammatory reactions to the cyst contents'”. Pain is the most fre-
quent symptom of spinal neurenteric cysts, and the pain can ei-
ther be local (54%) or radicular (31%)™. Other rare presentations
include aseptic meningitis, bacterial meningitis, chronic pyrex-
ia, and paraplegia™*'”.

In some cases, the clinical course is characterized by fluctua-
tion of symptoms, which may be related to intermittent ruptures
of the cyst or to alterations in the rates of mucin production and
reabsorption by the cyst wall™*”,

Neurological signs of patients with solitary neurenteric cyst
are occasionally insidious or even absent, despite the severe com-
pression of the spinal cord®®. For this reason, diagnostic evalu-
ation for these patients is often delayed until they have suffered
from motor weakness or other signs of myelopathy™.

Radiographic studies include plain spine radiographs, CT
scans, and MR imaging scans'. MR imaging is the essential di-
agnostic modality. Almost all of neurenteric cysts are hypointense
on TIWI and hyperintense to isointense on T2WI*'”. Typically
the cysts rarely show rim enhancement by contrast medium®***”.
The cyst fluid on MRI scans may appear isointense to hyperin-
tense compared with the CSF on both the TITWI and T2W1, and
these various signal patterns are thought to correlate with differ-
ent protein content of the cyst fluid or hemorrhage within the
cyst*'®” MR imaging can directly visualize the morphology
of the lesion and any associated cord change, whereas the associ-
ated bony abnormalities are better delineated on a CT**”.

The differential diagnosis of intraspinal cystic lesions includes
arachnoid cyst, dermoid cyst, epidermoid cyst, teratoma, para-
sitic cyst, ependymal cyst, cystic cord tumors, and masses with
associated syrinx and myelomalacia®*””. Definitive preoperative
diagnosis of neurenteric cyst has seldom been possible, and the
final diagnosis should be established by histopathological ex-
amination®”.

The treatment of choice for intraspinal neurenteric cysts is
complete surgical excision. Nevertheless, the complete resection
is not always possible, and only 36% of the cysts were totally re-
moved among cases reported in the review by Paleologos et
al”. Tt is usually either because of the ventral location to cord
or because of the adherence of a part of the cyst to the medul-
lary substance™”. When the cysts are located in the extramed-
ullary compartment with a clear plane of dissection between
the lesion and the neural elements, complete resection can be
achieved*'”*”.

Although some authors have reported conservative treatments
such as cyst aspiration with or without cyst marsupialization
and cystosubarachnoid shunting, especially in the cases of in-
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tramedullary cyst, the current authors do not recommend sim-
ple aspiration because of the significant risk of delayed recurrence
and of postoperative aseptic meningitis due to fluid content of
the Cyst5’17'22’26).

Various surgical approaches have been described depending
upon the level and the location of the lesion. Several surgeons
have reported an anterior approach for the removal of a cervical
neurenteric cyst2’7’10‘29’3°), but the anterior approach is more ex-
tensive procedure requiring subsequent fusion. A posterior ap-
proach that resect a ventral intradural lesion is not always easy,
especially if the lesion is situated in the upper cervical spine. It is
also important to identify the vascular anatomy of ventrally lo-
cated lesions because the posterior approach may compromise
¥ Nevertheless, the posterior approach
have been preferred by many authors because the procedures are
relatively straightforward and have an advantage of working space
during the removal of the cyst*****". In our case, although the
lesion was extending along the upper cervical spine (C1 to C3),
the cyst was successfully removed via posterior route.

Recurrence has rarely been reported in the literature. Progno-
sis generally appears better when the patients do have those be-
low : no abrupt clinical course, no severe neurological deficit be-
fore diagnosis, no atrophic change of spinal cord on MRI, and
when total removal of the cyst is achieved (58.6% complete re-
covery versus 27.9% for partial excision)™.

the abnormal vasculature

CONCLUSION

Intraspinal neurenteric cysts are rare developmental lesions
in the adolescent. Moreover, solitary neurenteric cysts occurred
in the cervical spinal canal are extremely rare. However, the
neurenteric cyst should be included in the differential diagnosis
of an intradural cystic mass, even if there is no evidence of asso-
ciated vertebral or visceral abnormalities. Generally, the diagno-
sis of these lesions can be delayed or be omitted, especially if a
patient present only with persistent neck pain and not having
neurological deficits. We reported a rare case of solitary intraspi-
nal neurenteric cyst which was located ventrally to the cord at the
high cervical level and was confirmed as a neurenteric cyst through
the pathological diagnosis.

References
1. Agnoli AL, Laun A, Schénmayr R : Enterogenous intraspinal cysts. J
Neurosurg 61 : 834-840, 1984
2. Arai Y, Yamauchi Y, Tsuji T, Fukasaku S, Yokota R, Kudo T : Spinal neur-
enteric cyst. Report of two cases and review of forty-one cases reported
in Japan. Spine (Phila Pa 1976) 17 : 1421-1424, 1992
. Baumann CR, Konii D, Glatzel M, Siegel AM : Thoracolumbar intradu-
ral extramedullary bronchiogenic cyst. Acta Neurochir (Wien) 147 :
317-319; discussion 319, 2005
Brooks BS, Duvall ER, el Gammal T, Garcia JH, Gupta KL, Kapila A :
Neuroimaging features of neurenteric cysts : analysis of nine cases and
review of the literature. AJNR Am J Neuroradiol 14 : 735-746, 1993
5. Cai C, Shen C, Yang W, Zhang Q, Hu X : Intraspinal neurenteric cysts in

W

L

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27

138

children. Can J Neurol Sci 35 : 609-615, 2008

. de Oliveira RS, Cinalli G, Roujeau T, Sainte-Rose C, Pierre-Kahn A, Zer-
ah M : Neurenteric cysts in children : 16 consecutive cases and review of
the literature. ] Neurosurg 103 (6 Suppl) : 512-523, 2005

. Devkota UP, Lam JM, Ng H, Poon WS : An anterior intradural neuren-
teric cyst of the cervical spine : complete excision through central corpec-
tomy approach--case report. Neurosurgery 35 : 1150-1153; discussion
1153-1154, 1994

. Ergiin R, Akdemir G, Gezici AR, Kara C, Ergiingor F : Craniocervical
neurenteric cyst without associated abnormalities. Pediatr Neurosurg
32:95-99, 2000

. Eynon-Lewis NJ, Kitchen N, Scaravilli E Brookes GB : Neurenteric cyst

of the cerebellopontine angle : case report. Neurosurgery 42 : 655-658,

1998

Garg N, Sampath S, Yasha TC, Chandramouli BA, Devi BI, Kovoor JM :

Is total excision of spinal neurenteric cysts possible? Br ] Neurosurg 22 :

241-251, 2008

Harris CP, Dias MS, Brockmeyer DL, Townsend JJ, Willis BK, Apfel-

baum RI : Neurenteric cysts of the posterior fossa : recognition, manage-

ment, and embryogenesis. Neurosurgery 29 : 893-897; discussion 897-

898, 1991

Jae CB, Kim TS, Park JT, Lim Y], Leem W, Kim GK : Intradural extra-

medullary enterogenous cyst in cervical spine : case report. ] Korean

Neurosurg Soc 27 : 1741-1745, 1998

Kim CY, Wang KC, Choe G, Kim HJ, Jung HW, Kim IO, et al. : Neuren-

teric cyst : its various presentations. Childs Nerv Syst 15 : 333-341, 1999

Kim H]J, Min KS, Kim YG, Kim DH : Cervical Intramedullary Neuren-

teric Cyst in an Elderly Patient. ] Korean Neurosurg Soc 36 : 249-253,

2004

Kimura H, Nagatomi A, Ochi M, Kurisu K : Intracranial neurenteric cyst

with recurrence and extensive craniospinal dissemination. Acta Neuro-

chir (Wien) 148 : 347-352; discussion 352, 2006

Kumar R, Nayak SR : Unusual neuroenteric cysts : diagnosis and man-

agement. Pediatr Neurosurg 37 : 321-330, 2002

Lippman CR, Arginteanu M, Purohit D, Naidich TP, Camins MB : Intra-

medullary neurenteric cysts of the spine. Case report and review of the

literature. J Neurosurg 94 (2 Suppl) : 305-309, 2001

Mann KS, Khosla VK, Gulati DR, Malik AK : Spinal neurenteric cyst. As-

sociation with vertebral anomalies, diastematomyelia, dorsal fistula, and

lipoma. Surg Neurol 21 : 358-362, 1984

Menezes AH, Traynelis VC : Spinal neurenteric cysts in the magnetic res-

onance imaging era. Neurosurgery 58 : 97-105; discussion 97-105, 2006

Osborn AG : Diagnostic imaging : Brain. Salt Lake City, UT : Amirsys,

2004, ppl-7-40

Osborn AG, Preece MT : Intracranial cysts : radiologic-pathologic corre-

lation and imaging approach. Radiology 239 : 650-664, 2006

Paleologos TS, Thom M, Thomas DG : Spinal neurenteric cysts without

associated malformations. Are they the same as those presenting in spinal

dysraphism? Br ] Neurosurg 14 : 185-194, 2000

Palma L, Di Lorenzo N : Spinal endodermal cysts without associated

vertebral or other congenital abnormalities. Report of four cases and re-

view of the literature. Acta Neurochir (Wien) 33 : 283-300, 1976

Puusepp M : Variété rare de tératome sous-dural de al region cervicale (in-

testinome) : Quadriplégie, extirpation, guérison compléte. Rev Neurol 2 :

879-886, 1934

Rao MB, Rout D, Misra BK, Radhakrishnan VV : Craniospinal and spinal

enterogenous cysts--report of three cases. Clin Neurol Neurosurg 98 : 32-

36,1996

Rotondo M, D'Avanzo R, Natale M, Pasqualetto L, Bocchetti A, Agozzino

L, et al. : Intramedullary neurenteric cysts of the spine. Report of three

cases. ] Neurosurg Spine 2 : 372-376, 2005

. Sakata H, Fujimura M, Iwasaki M, Tominaga T : Neurenteric cyst of the



Neurenteric Cyst of the Cervical Spine | DY Choi, et al.

craniocervical junction in an infant. Neurol Med Chir (Tokyo) 48 : 86- approach : a case report. Surg Neurol 59 : 34-39; discussion 39, 2003
89,2008 31. Tuzun Y, Izci Y, Sengul G, Erdogan E Suma S : Neurenteric cyst of the up-
28. Saunders RL de CH : Combined anterior and posterior spina bifida in per cervical spine : excision via posterior approach. Pediatr Neurosurg
aliving neonatal human female. Anal Rec 87 : 255-278, 1943 42 :54-56, 2006
29. Shenoy SN, Raja A : Spinal neurenteric cyst. Report of 4 cases and review  32. Wilkens RH, Odom GL : Spinal intradural cysts in Vinkin PJ, Bruyn GW
of the literature. Pediatr Neurosurg 40 : 284-292, 2004 (eds) : Handbook of Clinical Neurology. Amsterdam : North Holland,
30. Takase T, Ishikawa M, Nishi S, Aoki T, Wada E, Owaki H, et al. : A recur- 1976, Vol 20, pp55-102

rent intradural cervical neurenteric cyst operated on using an anterior

139



