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Neurenteric cysts of the spine usually occur at the lower cervical and upper thoracic spine.
Neurenteric cyst of the Craniovertebral junction is extremely rare. They are believed to arise from
persistent abnormal communication between endodermal and neuroectodermal tissues in the
embryonic phase. On T2-weighted MR images, appear as hyperintense cystic lesions without edema
is generally observed. An immunohistochemical study is the key to diagnosis and demonstrates the
endodermic origin of the lesion. The neurenteric cyst shows epithelial membrane antigen, cytokeratin,
and carcinoembryonic antigen. Here we present a rare case of Neurenteric cyst of the Craniovertebral
junction diagnosed during third trimester of pregnancy, its management, and outcome with review of

Craniovertebral junction, literature.
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INTRODUCTION

Twenty five year old lady presented to the obstetrics and
Gynecology department at 36weeks of gestation with spastic
quadriparesis worsening over last two months. There was
wasting of the upper limbs with severe grip weakness. MRI
revealed a T2 hyperintense and T1 hypointense intradural
extramedullary lesion without contrast enhancement extending
from pontomedullary junction to lower boarder of C7 ventral
to spinal cord (Fig. 1a and Fig. 1b). There were no associated
vertebral anomalies. She underwent elective caesarian section
at 37weeks of gestation. The power of the upper and lower
limbs improved marginally after the delivery. One week after
the delivery she was taken up for definitive surgery for the
cervical lesion. She underwent Sub-occipital approach
combined with laminectomy. On opening the dura, a thick
walled cyst was seen ventral to the cord, severely compressing
and displacing the cord posteriorly (Fig 2a, 2b and 2c¢). On
opening the cyst fluid having cholesterol crystals were seen.
After evacuating the contents, cyst wall excised completely.
Post-operately patient’s power significantly improved and she
is on constant follow-up. Histopatholgical findings were
consistent with neurenteric cyst.

*Corresponding author: Dr. Venkidesh, K.
Department of Neurosurgery, Government Medical College, Thrissur-
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Fig. 1a. MRI T1 and T2W sagittal images showing the extent of
lesion from ponto-medullary junction to C7
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Fig. 1b. MRI T1 and T2W axial images revealing the cyst ventral
to the cord and severely compressing and displacing the cord
posterior

Fig. 2a. Intra-operative image on opening the dura, the cyst seen
ventral to the cord displacing it posteriorly

Fig. 2b. Intra-operative image revealing the un-ruptured cyst
delivered posteriorly by gentle traction.

Fig. 2¢c. Collapsed cyst wall with spilled out cholesterol crystals
seen adjacent

DISCUSSION

Neurenteric cysts of spine are considered rare, constituting 07.-
1.3% of spinal axial tumors with much lower incidences of

location in the intracranial site or craniocervical junction "'

*»_On the basis of the literature review, only 23 cases with the
craniocervical neurenteric cysts treated by surgery have been
reported in the literature - **+ 4> %% 47 The Lesion was first
described by Kubie and Fulton in 1928 as teratomatous cysts
and later by Puusepp in 1934 as instestinomas * ”. The term
Neurenteric cyst was coined by Holcomb and Matson in
1954®. The term enterogenous cyst was first used by
Harriman to describe cysts previously known as neurenteric,
endodermal or respiratory cyts '*. It is believed to arise from
persistent abnormal communication between endodermal and
neuroectodermal tissues in the embryonic phase associated
with vertebral anomalies ' %> ?®. They can arise anywhere
from brainstem to conus with predilection for lower cervical,
upper thoracic, cervicothoracic junction and thoracolumbar
regions. In rare cases it can be found anterior to CCJ 4%,

Most CVJ cysts are located ventrally in the midline anterior to
brainstem ). About half of the cases are associated with
congenital anomalies such as spina bifida or fused vertebrae,
hemivertebrae or an anterior spina bifida ‘> '®. They are
usually intradural extra-axial lesions. There was only one case
of intramedullary location described ®*. Though Wilkins and
Odom has sub classified into three types based on
histopathology, there appears to be no association between
Wilkins and Odom subtypes, and the site, extent, or outcome
after the resection of the neurenteric cyst'”. These cysts are
seen in all ages, with the average age around the third and
fourth decade, with a male predominance “*. The most
frequent initial symptom is neck pain or occipital headache
sometimes accompanied by neck stiffness. Motor weakness
and ataxia are the most frequent neurological signs. Rarely
there can be lower cranial nerve paresis. Aseptic meningitis
resulting from cyst rupture in the subarachnoid space is
reported in two cases .

In 50% of cases there are associated bony abnormalities like
spinal dysraphism, scoliosis, spina bifida, split cord
malformation and Kippel-Fiel syndrome ®*" In addition there
can be associated malformations of gastrointestinal tract, renal
defects, cardiac abnormalities and overlying cutaneous
changes '”. The most common MRI findings associated with
neurenteric cysts are non-contrast-enhancing lesions that are
isointense on Tlweighted sequences and hyperintense on
T2weighed imaging. These lesions display characteristic
histopathology including well differentiated columnar or
cuboidal epithelium with or without cilia and mucous globules.
Immunohistochemical studies show positivity for Epithelial
Membrane Antigen, Cytokeratin, Carcino Embryonic Antigen,
and CA19-9, while they are uniformly negative for Glial
Fibrillary Acid Protein, Vimentin and S100 markers. These
help in differentiating them from arachnoid cysts, ependymal
cysts and cysts of neuroectodermal origin.

Management

Surgical resection is the first line treatment with the goal of
total resection. However, strong adhesion of the cyst wall to
the surrounding neurovascular structures (brainstem) may
sometimes necessitate only subtotal removal of the cyst
capsule. In these special cases, a more conservative approach
should be taken. After sub-total excision or cyst fenestration,
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the residual cyst wall is said to have proliferative potential and
can rarely undergo malignant transformation “* *. Signs of
aseptic meningitis or increasing levels of CA19-9 in the CSF
are possible indicators of recurrence "> 'Y necessitating
extended serial follow-up imaging “? for at least 10 years
following surgery ®” and reoperation should be considered in
cases of recurrence. An wunusual case of holospinal
dissemination of multiple neurenteric cysts occurring after
fenestration of a fourth ventricle’s neurenteric is also described
©D The sub-occipital approach, sometimes associated with
laminectomy, is the classical option to approach this
craniocervical junction lesion ©?. A similar approach was
used for our patient and carried out total excision of the cyst.

A transoral approach has also been described for cysts located
in the midline and attached to the anterior surface of the
brainstem. A limited operative field and the risk of
postoperative infection limit its use ®?.

Conclusion

Neurenteric cyst of the craniocervical junction is rare lesions.
MRI is the gold standard for characterizing neurenteric cysts;
however CT plays an important role in defining bony
abnormalities that are often co-existent with neurenteric cysts.
A complete surgical resection is the goal of the treatment.
However a more conservative approach should be taken where
there is severe adhesion to the surrounding vital structures.
Long term follow-ups had revealed excellent outcome
following surgical resection with nominal morbidity and
mortality. With partial resection the incidence of recurrence is
very high and has to be kept on long term follow-up with serial
imaging.

REFERENCES

1. Savage, J. J., Casey, J. N., McNeill, I. T., Sherman, J. H.
2010. Neurenteric cysts of the spine. J Craniovertebr
Junction Spine, 1(1):58-63

2. Shetty, S. R., Panigrahi, M., Rao, S. 2013. Neurenteric
cyst at the craniovertebral junction: A report of two
cases. Asian Journal of Neurosurgery, 8(4):188-191.
doi:10.4103/1793-5482.125667.

3.  Abe, K., Oyama, K., Mori, K., Ishimaru, S., Eguchi, M.,
Maeda, M. 1999. Neurenteric cyst of the craniocervical
junction-case report. Neurol Med Chir., (Tokyo) 39:875—
80

4. Liu, J. K., Couldwell, W. T. 2005. Far-lateral
transcondylar approach: Surgical technique and its
application in neurenteric cysts of the cervicomedullary
junction. Report of two cases. Neurosurg Focus. 19:E9

5.  Ohba, S., Akiyama, T., Kanai, R., Onozuka, S., Kawase,
T. 2008. Endodermal cyst of the craniocervical junction.
Acta Neurochir (Wien) 150:257-63.

6. Kubie, L. S. FJF. 1928. A clinical and pathological study
of two teratomatous cysts of the spinal cord, containing
mucus and ciliated cells. Surg Gynec Obstet, 1928;
47:297-311.

7.  Puusepp, M.1934. Variete rare de teratome sous-dural de
la region cer vicale (intestinome) Rev Neurol Pari.,
2:879-86

8.  Holcomb, G. W., Jr, Matson, D. D. 1954. Thoracic
neurenteric cyst. Surgery, 35:115-21

10.

11.

12.

14.

15.

16.

17.

18

19.

20.

21.

22.

23.

24,

25.

26.

Trehan, G., Soto-Ares, G., Vinchon, M., Pruvo, J. P.
2003. Neurenteric cyst: An unusual congenital
malformation of the spinal canal. J Radiol., 84:412-4.
Wilkens, R. H., Odom, G. L. 1976. Spinal Intradural
Cysts. In: Vinkin PJ, Bruyn GW, editors. Tumors of the
spine and spinal cord, Part II. Handbook of Clinical
Neurology. Vol. 20. North Holland: Amsterdam, pp. 55—
102.

Tucker, A., Miyake, H., Tsuji, M., Ukita, T., Ito, S.,
Matsuda, N., et al. 2010. Neurenteric cyst of the lower
clivus, Neurosurgery, 66:E224-5

Fujita, T., Kayama, T., Saito, S., Yamakawa, M., Nakai,
0. 1997. Immunohistochemical detection of tumor
marker in recurrent clivus enterogenous cyst: Case
report. Neurol Med Chir (Tokyo) 37:479-82.

Chaynes P, Bousquet P, Sol JC, Delisle MB, Richaud J,
Lagarrigue J. Recurrent intracranial neurenteric
cysts. Acta Neurochir (Wien) 1998; 140:905-11.
Harriman, D.G. 1958. An intraspinal enterogenous cyst. J
Pathol Baceriol. 75:413-9 (PubMed: 13576323)

Agnoli, A. L. Laun A, Schénmayr, R. 1984.
Enterogenous intraspinal cysts. J Neurosurg 61:834-840.
Rhaney, H., Barclay, GPT. 1959. Enterogenous cysts and
congenital diverticula of the alimentary canal with
abnormalities of the vertebral column and spinal cord. J
Pathol., 77: 457-471.

Breeze, R. E., Nichols, P., Segal, H., Apuzzo, M. L.
1990. Intradural epithelial cyst at the craniovertebral
junction. Case report. J Neurosurg.,73:788-791

. Chavda, S. V., Davies, A. M., Cassar-Pullicino, V. N.

1985. Enterogenous cysts of the central nervous system: a
report of eight cases. Clin Radiol., 1985; 36:245-251

de Oliveira, R. S., Cinalli, G., Roujeau, T., Sainte-Rose,
C., Pierre-Kahn A, Zerah M. Neurenteric cysts in
children: 16 Consecutive cases and review of the
literature. J Neurosurg., 2005; 103(6 Suppl):512-523
Fan, Y. K., Huang, J. K., Sheu, C. Y., Wong, T. D. 2001.
MR imaging characteristic of cervical neurenteric cysts:
two cases reports. Chin J Radiol., 26:39—44

Hirai, O., Kawamura, J., Fukumitsu, T. 1981. Prepontine
epithelium lined cyst. Case report. J Neurosurg., 55:312—
317

Hirano, A., Ghatak, N. R., Wisoff, H. S., Zimmerman, H.
M. 1971. An epithelial cyst of the spinal cord. An
electron microscopic study. Acta Neuropathol., 18:214—
223

Kantrowitz, L. R., Pais, M. J., Burnett, K., Choi, B., Pritz,
M. B.1986. Intraspinal neurenteric cyst containing gastric
mucosa: CT and MRI findings. Pediatr Radiol., 16:324—
327

Malcolm, G. P., Symon, L., Kendall, B., Pires, M. 1991.
Intracranial neurenteric cysts. Report of two cases. J
Neurosurg., 75:115-120

Odake, G., Yamaki, T., Naruse, S. 1976. Neurenteric cyst
with meningomyelocele. Case report. J Neurosurg.,
45:352-356

Ray, A., Chakraborty, A., Donaldson-Hugh, M. 2000.
Enterogenous cyst of the posterior fossa. Br J Neurosurg.,
14:249-251



24303

Dr. Venkidesh. Neurenteric cyst of Craniovertebral junction manifesting during third trimester of pregnancy

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Silvernail, W. L. Jr, Brown, R. B. 1972. Intramedullary
enterogenous cyst. Case report. J Neurosurg., 36:235—
238

Yamashita, J., Maloney, A. F., Harris, P. 1973. Intradural
spinal bronchiogenic cyst. Case report. J Neurosurg.,
39:240-245

Brooks, B. S., Duvall, E. R., el Gammal, T., Garcia, J. H.,
Gupta, K. L., Kapila, A. 1993. Neuroimaging features of
neurenteric cysts: analysis of nine cases and review of the
literature. AJNR Am J Neuroradiol., 14:735-746

Ergu'n, R., Akdemir, G., Gezici, A. R., Kara, C.,
Ergu'ngo™r, F. 2000. Craniocervical neurenteric cyst
without associated abnormalities. Pediatr Neurosurg.,
32:95-99

Filho, F. L., Tatagiba, M., Carvalho, G. A., Weichhold,
W., Klekamp, J., Samii, M. 2001. Neurenteric cyst of the
craniocervical junction. Report of three cases. J
Neurosurg., 94(1 Suppl):129-132

Fuse, T., Yamada, K., Kamiya, K., Inagaki, H. 1998.
Neurenteric cyst at the craniovertebral junction: report of
two cases. Surg Neurol., 50:431-436

Harris, C. P. Dias, M. S., Brockmeyer, D. L., Townsend,
J. J., Willis, B. K., Apfelbaum, R. I. 1991. Neurenteric
cysts of the posterior fossa: recognition, management,
and embryogenesis. Neurosurgery, 29:893-898

Koksel, T., Revesz, T. Crockard, H. A. 1990.
Craniospinal neurenteric cyst. Br J Neurosurg 4:425-428
Lazareff, J. A., Hoil Parra, J. A. 1995. Intradural
neurenteric cyst at the craniovertebral junction. Childs
Nerv Syst, 11:536-538

Lin, J., Feng, H., Li, F., Chen, Z., Wu, G. 2004. Ventral
brainstem enterogenous cyst: an unusual location. Acta
Neurochir (Wien) 146:419-420

Liu, J. K., Couldwell, W T. 2005. Far-lateral
transcondylar approach: surgical technique and its
application in neurenteric cysts of the cervicomedullary
junction. Report of two cases. Neurosurg Focus, 19:E9
Rao, M. B., Rout, D., Misra, B. K., Radhakrishnan, V. V.
1996. Craniospinal and spinal enterogenous cysts—
report of three cases. Clin Neurol Neurosurg, 98:32-36
Sakata, H., Fujimura, M., Iwasaki, M., Tominaga, T.
2008. Neurenteric cyst of the craniocervical junction in
an infant. Neurol Med Chir (Tokyo) 48:86—89

Mizuno, J., Fiandaca, M. S., Nishio, S., O’Brien, M. S.
1998. Recurrent intramedullary enterogenous cyst of
cervical spinal cord Childs Nerv Syst. Feb; 4(1):47-9
Devkota, U. P., Lam, J. M., Ng, H., Poon, W. S. 1994. An
anterior intradural neurenteric cyst of the cervical spine:
complete  excision through central corpectomy
approach—case report. Neurosurgery, 35:1150-1154

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

skokskoskosk kook

Kemp, S. S., Towbin, R. B. 1992. Pediatric case of the
day. Neurenteric cyst without associated vertebral
anomalies. Radiographics, 12:1255-1257

Klump, T. E. 1971. Neurenteric cyst in the cervical spinal
canal of a 10-week-old boy. Case report. J Neurosurg.,
35:472-476

Shi, W., Cui, D. M., Shi, J. L., Gu, Z K., Ju, S. Q,. Chen,
J. 2010. Microsurgical excision of the craniocervical
neurenteric cysts by the far-lateral transcondylar
approach: Case report and review oaaf the
literature. Skull Base. 20:435-42.

Jadhav, Yashodeep, P., Pankaj Singh, and Sanjay, V.
2005. Bhat. “Craniocervical neurenteric cyst” federal
practioner.

Vhora, R. S., et al. 2014. "A case report of
craniovertebral  junction intradural extramedullary
neurenteric cyst." Medical Journal of Dr. DY Patil
University 7.3 373.

Menezes, A., H, Ryken T, C, Craniocervical Intradural
Neurenteric Cysts. Pediatr Neurosurg., 1995; 22:88-95
Morita, Y., Kinoshita, K., Wakisaka, S., Makihara, S.
1990. Fine surface structure of an intraspinal neurenteric
cyst: a scanning and transmission electron microscopy
study. Neurosurgery. Nov; 27(5):829-33; discussion 833.
Pub Med PMID: 2259418.

Sahara, Y., Nagasaka, T., Takayasu, M., Takagi, T., Hata,
N., Yoshida, J. 2001. Recurrence of a neurenteric cyst
with malignant transformation in the foramen magnum
after total resection. Case report. Neurosurg. Aug;
95(2):341-5PubMed PMID: 11780908

Andrew, J. Gauden, Vini, G. Khurana, Alpha, E., Tsui,
Andrew, H. 2012. Kaye. Intracranial neurenteric cysts: A
concise review including an illustrative patient. Journal
of Clinical Neuroscience, 19:352-359.

Yasuda, M., Nakagawa, H., Ozawa, H., Inukai, C,
Watabe, T., Mizuno, J., et al. 2008. Disseminated
neurenteric cyst. J Neurosurg Spine, 9:382-6.

Tuzun, Y., Izci, Y., Sengul, G., Erdogan, F., Suma, S.
2006. Neurenteric cyst of the upper cervical spine:
Excision via posterior approach. Pediatr Neurosurg.,
42:54-6.

Pierot, L., Dormont, D., Queslati, S., Cornu, P., Rivierez,
M., Bories, J. 1998. Gadolinium-DTPA enhanced MR
imaging of Intradural neurenteric cysts. J Comput Assist
Tomogr., 12:762-4.



