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ABSTRACT

Neurenteric cysts are rare and account for only 0.7%–1.3% of all spinal tumors. Spinal 
neurenteric cysts are associated with spina bifida, split-cord malformations, and Klippel-
Feil syndrome, a rare congenital disorder characterized by fusion of two or more cervical 
vertebrae. Klippel-Feil syndrome is rarely accompanied by neurenteric cysts. In this case 
report, we describe a cervicothoracic junction neurenteric cyst associated with Klippel-Feil 
syndrome in a 30-year-old man who presented with a 2-month history of neck pain with 
radiation of pain into both arms and a 1-month history of weakness in the left arm. Magnetic 
resonance imaging (MRI) of the spine revealed an expansive intradural extramedullary cystic 
lesion anterior to the spinal cord at the cervicothoracic junction. The neurenteric cyst was 
removed using an anterior approach, accompanied by C5–C6 corpectomy. The patient’s 
condition improved postoperatively, and he was discharged after postoperative MRI. Spinal 
neurenteric cysts should be considered in the differential diagnosis in cases of vertebral 
developmental abnormalities concurrent with intraspinal cysts.
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INTRODUCTION

Neurenteric cyst represent a benign congenital anomalies, originating from endodermal 
cells, which are one of the three primary germ layers in early embryonic development. 
Predominantly situated in the spine, particularly in extramedullary and ventral locations, 
they account for a small percentage (0.7%–1.3%) of spinal cord tumors.2,10,11,14,18) Neurenteric 
cyst may coexist with other spinal abnormalities like spina bifida or cleft vertebrae. The 
manifestations depend on the cyst’s size and location and can range from mild back pain to 
more severe symptoms like weakness or paresthesia. In the context of cyst removal, anterior 
or posterior surgical approach is considered.
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In parallel, Kippel-Feil syndrome is characterized by the improper fusion of two or more 
vertebrae, usually in the cervical region. It is a rare condition, occurring in approximately 
0.0025% of newborns. The syndrome typically presents with a triad of a low posterior 
hairline, a short-webbed neck, and restricted neck motion.12) In the case of Klippel-Feil 
syndrome, the primary course of action revolves around providing symptomatic care. 
Notably, both neurenteric cyst and Kippel-Feil syndrome may exhibit associations with 
various additional anomalies, but the concurrent presentation of these two conditions is 
exceptionally uncommon.1,5)

The concurrent occurrence of both neurenteric cyst and Klippel-Feil syndrome in the same 
patient is particularly rare and noteworthy. Each condition on its own presents diagnostic and 
management challenges, and their combination can lead to more complex clinical scenarios.

This report describes the successful removal of a symptomatic cervical neurenteric cyst in a 
30-year-old male with Klippel-Feil syndrome. The procedure was performed using an anterior 
approach, improving the patient’s clinical outcomes.

CASE REPORT

Clinical presentation
A 30-year-old man presented with worsening discomfort and weakening of his upper limbs 
that had persisted for 2 months. He frequently experienced the involuntary dropping of 
objects from his left hand. There were no noticeable signs of reduced leg strength, and bowel 
and bladder functions were normal. His medical history revealed no significant health issues.

Examination
The patient complained of neck and radiating pain from the elbow to the left upper limb 
hand. We observed decreased motor strength in the left biceps and triceps muscles, although 
sensory function appeared normal. Plain cervical spine radiography revealed congenital 
fusion of the cervical vertebrae spanning C5–T3, accompanied by scoliosis. Magnetic 
resonance imaging (MRI) confirmed the presence of a non-enhancing cystic lesion within 
the spinal canal but outside the spinal cord, extending from the level of the fused vertebrae at 
C5 to C7. Upon examination, there were no typical signs of Klippel-Feil syndrome, such as a 
shortened neck with limited mobility.

Preoperative sagittal (A) and axial (B) T2-weighted MRI illustrated the fusion of vertebral 
bodies from C5 to T3, along with a sizeable cystic lesion situated intradurally and 
extramedullary in front of the spinal cord and extending from C5 to C7. Cervical spine 3D 
computer tomography (C) and lateral radiography of the cervical spine (D) revealed the 
fusion and deformity of the cervical vertebral bodies (FIGURE 1).

Operation
General anesthesia was induced, and intraoperative neuromonitoring was implemented; 
a corpectomy at the C5–C6 level was performed, along with the removal of the cyst, while 
the patient was in a supine position. (A) During the procedure, the dura mater was opened, 
revealing a cyst that pushed the spinal cord towards the back. The cyst was partially excised, 
and a clear mucous-like fluid was drained. (B, C) The cyst and enclosing wall were completely 
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removed without complications. (D) Throughout surgery, monitoring of somatosensory- and 
motor-evoked potentials consistently demonstrated stable readings (FIGURE 2).

Postoperative course
The patient was released satisfactorily on postoperative day 1. Subsequent evaluations 
conducted at 2 weeks and 2 months postoperatively revealed noticeable enhancement in his 
neurological function. A follow-up cervical MRI performed 2 months postoperatively indicated 
no remaining lesions when viewed on T2-weighted magnetic resonance images (FIGURE 3).

Pathological examination
Hematoxylin-eosin-stained slides showed a lesion with columnar epithelium on the collagen 
layer and a cyst with gastric and respiratory epithelium, consistent with a neurenteric cyst 
(FIGURE 4).
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FIGURE 1. Preoperative sagittal (A) and axial (B) T2-weighted magnetic resonance images demonstrating expansive intradural-extramedullary cystic lesion 
anterior of the spinal cord, extending from C5 to C7. Preoperative cervical spine 3D computer tomography (C) and C-spine lateral radiograph of cervical spine (D) 
demonstrating fused and deformed cervical vertebrae spanning from C5 to T3.
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FIGURE 2. Intraoperative photograph of the neurenteric cyst. After the C56 corpectomy, the dura is exposed (A); 
Cyst rupture and cyst removal (B and C); Intradura cyst wall removal (D)



DISCUSSION

Neurenteric cyst is congenital anomalies arising from endodermal cells, more common 
in males during their second or third decades of life. Typically, location of neurentric cyst 
found in the ventral and extramedullary regions of the spine, especially at the cervicothoracic 
junction. Occurrence in the supratentorial part of the brain is rare.15) The Associated 
abnormalities often accompanied by spinal abnormalities like cleft vertebrae, spina bifida, 
or diastematomyelia.3) In the event of spinal intradural cyst, various diagnostic possibilities 
should be explored. It is essential to not only consider the presence of a neuroenteric cyst but 
also other cyst types, such as ependymal cysts or arachnoid cysts. Distinguishing between 
these cysts can be achieved through a comprehensive assessment of the patient's clinical 
history, the cyst’s location, and the findings from contrast-enhanced MRI imaging. Clinical 
presentation of neurenteric cyst vary and can include localized pain, myelopathic symptoms, 
radicular issues, and can mimic conditions like multiple sclerosis, paraplegia, or meningitis. 
Characters of pathology are epithelial linings of these cysts range from cuboidal to columnar, 
resembling gastrointestinal or respiratory epithelia.2,4,6,9-11,14,15,17,18) Radiological evaluation, 
especially through MRI, is crucial for early diagnosis, revealing various signal intensities 
depending on the content of the cyst. Importantly, these cysts do not typically enhance with 
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FIGURE 3. Two months follow up T2-weighted magnetic resonance images (A) demonstrate total neurenteric cyst 
removal; C-spine anterior (B) and lateral (C) radiograph of cervical spine demonstrating C56 corpectomy.

FIGURE 4. Histopathological findings of the cyst. Hematoxylin-eosin stained slide show (1) endodermal and glial 
tissue, (2, 3) columnar epithelium on the layer combined with gastric epithelium, and (4) respiratory epithelium 
(hematoxylin-eosin, ×40).



contrast or contain mural nodules, distinguishing them from neoplastic lesions.11) Complete 
surgical removal is recommended, with the anterior approach being preferable for ventrally 
located cysts due to better visibility and higher chances of complete removal.1,5)

The symptom of Klippel-Feil syndrome Characterized by a low posterior hairline, short-webbed 
neck, and limited neck motion, with less than 40% of patients exhibiting the classic triad.7,12) 
The associated conditions of Klippel-Feil syndrome can be accompanied by Sprengel deformity, 
congenital scoliosis, and other musculoskeletal, cardiovascular, renal, and neural anomalies. 
The association of neurenteric cyst with vertebral abnormalities suggests an embryological 
development failure, likely due to failed separation of the ectoderm from the endoderm.12)

Despite their benign nature, untreated neurenteric cysts follow an unfavorable natural 
course.18,20) Complete surgical removal is the recommended treatment, resulting in 
neurological symptom improvement in most cases.9,11,13,14) Incomplete removal of the cyst is 
the main factor associated with recurrence.16) Extramedullary cysts allow for a clear dissection 
plane, facilitating complete resection and expected neurological function stabilization or 
improvement.1,8) However, intramedullary cysts present challenges due to the adherence of 
the cyst wall to the spinal cord.

There are two primary methods for removing the cyst. The first, as outlined in this study, is 
the anterior approach. Due to the typical ventral location of the cyst in relation to the spinal 
cord, the anterior approach offers superior visibility during surgery and a higher likelihood 
of complete removal.19) The second method, the posterior approach, is the more commonly 
employed approach. Although it is associated with fewer complications than other methods, 
there is a risk of cyst leakage and meningitis resulting from cyst aspiration.5,19)

CONCLUSION

When examining patients with intraspinal cystic masses alongside vertebral developmental 
irregularities, such as Klippel-Feil syndrome, it is crucial to include neurenteric cyst in the 
list of potential diagnoses. Neurenteric cyst can manifest differently depending on their size 
and location. The objective is the thorough elimination of the cyst, and any shortcomings in 
achieving this goal pose a considerable risk of recurrence. To accomplish this objective, it is 
crucial to meticulously select the surgical approach.
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