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MR Imaging Characteristics of a Neurenteric Cyst 
Glen K. Geremia,1.2 Eric J. Russell,1 and Raymond A. Clasen3 

MR studies are correlated with histologic findings in a case 
of intradural extramedullary neurenteric cyst. No associated 
vertebral anomalies were present, and the origin of the cyst 
could be suggested but not confirmed before histologic ex
amination. 

Case Report 

A 34-year-old man presented with a 2-year history of progressive 
bilateral leg weakness , paresthesias, and gait incoordination. Of later 
onset was nocturnal enuresis. On admission to the medical center, a 
cystometrogram revealed spastic neurogenic bladder. Physical ex
amination demonstrated symmetrical patchy areas of decreased pin
prick sensation below the T4 level. Four beats of clonus were elicited 
at the right ankle, and sustained clonus was noted on the left. There 
was a left Babinski sign , and the gait was broad and awkward. 

Metrizamide myelography performed via lateral cervical puncture 
revealed a ventral intradural extramedullary mass extending from the 
C6 to the T2 level (Fig. 1 A). The cervical spinal cord was displaced 
posteriorly and severely flattened . There was an incomplete block to 
the caudal flow of contrast at T2 . CT myelography of the cervicotho
racic spine better defined the fusiform , hypodense, extramedullary 
soft-tissue mass (Fig. 1 B). MR imaging of the cervicothoracic spine 
was performed by using a 0.5-T superconductive imager' with a bore 
size of 100 cm. A flat-surface receiving coil was placed over the 
region of interest and spin-echo images were acquired at 530/30 
(TR/TE) (Fig . 1 C) and at 2120/60,120 (Fig. 10). These revealed the 
lesion to be hypointense relative to spinal cord but slightly brighter 
than CSF on 530 T1-weighted images, and hyperintense relative to 
spinal cord and CSF on both 60 and 120 images at TR = 2120. The 
lesion was seen clearly to lie ventral to and separate from the cord. 

Surgery was performed via anterior approach. The C6-C7 and 
C7 - T1 intervertebral disks along with the C7 vertebral body were 
removed. The dura was identified and incised longitudinally in the 
midline. Immediately, a large cystic mass deep to the dura and anterior 
to the spinal cord bulged forward. The cyst was punctured with a 25-
gauge needle, but attempts to aspirate the gelatinous fluid were 
unsuccessful. The cyst wall was then widely opened and a mucoid
type material exuded forth, resulting in rapid collapse of the cyst wall. 
The mid-posterior wall of the cyst was found to be attached to the 
ventral pia of the spinal cord. The exposed cord was flattened . The 
cyst wall was removed in its entirety and sent for pathologic study. 
Biochemical analysis was not performed on the mucoid aspirate . 
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Histologic sections of the cyst wall are shown in Figures 2A and 
2B. The epithelial lining consisted predominately of pseudostriatified 
ciliated columnar epithelium and simple columnar epithelium with 
basal nuclei and slightly basophilic cytoplasm. In addition, a small 
portion of nonkeratinizing stratified squamous epithelium was found 
at the site of pial attachment. The pseudostriatified ciliated epithelium 
clearly resembled the lining of the respiratory tract and the simple 
columnar epithelium resembled the lining of the gastrointestinal tract. 
On the basis of these histologic features the final pathologic diagnosis 
was neurenteric cyst. 

Discussion 

Intraspinal enteric cyst may occur as a solitary lesion, 
although it should be considered as part of the spectrum of 
developmental disorders referred to as the split notochord 
syndrome [1]. The notochord is abnormally split by a perSis
tent connection between gut and dorsal skin in the embryo, 
and the cyst originates during the first three weeks of fetal 
life [2]. A variety of malformations may also result. Dorsal 
enteric fistula (enteriC patent communication between the 
intestinal cavity and dorsal skin) is the most severe form [3, 
4]. The fistula may course through prevertebral tissue, ver
tebral bodies, the spinal canal, and finally the dorsal skin 
surface [5]. Any segment of the fistulous tract may perSist, 
leaving isolated diverticula, duplications, cysts, fibrous cords, 
and/or sinuses at any point along the segmental tract [5]. The 
tract may involve the viscera of the chest or abdomen, and 
incorporate abnormal tissue remnants of enteric derivation. 

In a recent review of 31 neurenteric cysts [6], four of 31 
contained pseudostratified columnar epithelium with or with
out cilia, and 10 of 31 contained simple ciliated epithelium. 
The remainder showed simple columnar epithelium, cuboidal 
epithelium, and goblet cells . An additional reported case 
showed a mixture of ciliated epithelium, goblet cells, and 
squamous epithelium [7] . The three different types of epithe
lium were confirmed by electron microscopy. The mixed epi
thelial pattern seen in our case indicates a foregut origin of 
the cyst. 

The clinical symptoms associated with enterogenous cysts 
depend on the site of the lesion. In about one-half of the 
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Fig. 1.-A, Cervical metrizamide myelogram, 
anteroposterior view. Partial obstruction to cau
dal flow of contrast is demonstrated at CS. 

B, Axial CT myelographic image of cervicotho
racic spine. Metrizamide outlines relatively low
attenuation lesion (arrowheads) ventral to spinal 
cord. Cord is flattened posteriorly (arrows) . 

C and 0, MR image of cervicothoracic spine 
employing a flat surface coil for sagittal imaging. 
Spin-echo 350/30 image (C) shows that ventral 
mass is relatively hypo intense relative to com
pressed spinal cord but hyperintense relative to 
CSF. Note erosive nature of mass evidenced by 
widening of spinal canal and posterior scalloping 
of vertebral bodies. Spin-echo 2120/120 image 
(0) shows that mass is relatively hyperintense 
relative to spinal cord and CSF, a reversal of 
mass/cord relationship seen with short TR se
quence. 

Fig. 2.-A and B, High-power photomicro
graphs of cyst wall. Note pseudostratified cili
ated columnar epithelium (A) and stratified squa
mous epithelium (B). (H and E) 
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cases, the progression of symptoms is episodic, so that it 
may be difficult to distinguish this disorder from multiple 
sclerosis [8]. Males predominate over females (3:2) and the 
usual age distribution is 20-40 years old with infrequent 
presentation in infancy and in the newborn period. The cysts 
usually extend over three vertebral segments and are most 
common in the cervical region. Their occurrence in association 
with spina bifida is well known [8, 9] . Spina bifid a or vertebral 
fusion is reportedly seen in about half the cases. Secondary 
changes such as widening of the spinal canal are uncommon. 
Myelography will suggest an intradural space-occupying le
sion but is not histologically diagnostic. In our case, metriz
amide myelography and CT were also nonspecific and re
vealed an intradural extramedullary lesion flattening the cord. 
The MR pattern in our case of neurenteric cyst was more 
indicative of the cystic nature of the lesion than was myelog
raphy or CT myelography. Several recent reports describe 
the MR features of cystic lesions in the kidney and brain [10-
13]. We are aware of only one report of MR findings in 
intraspinal neurenteric cyst [14]. In that case the presence of 
associated spinal anomalies led to a correct preoperative 
diagnosis. The cyst contained gastric mucosa and appeared 
to be intramedullary on MR studies and at surgery, although 
attachment to the tract through an anomalous vertebra sug
gested an extramedullary origin. In our case, no such anomaly 
or connection was present, and a secure diagnosis of cyst 
origin was not possible before histologic study. 

The intensity pattern of cystic lesions on MR varies with 
the nature (particularly the protein content) of the intracavitary 
fluid . Arachnoid cysts contain CSF, as do most postoperative 
cysts, and therefore are similar to CSF intensity on all MR 
pulse sequences [15]. Hemorrhagic cysts and colloid cysts 
exhibit significantly higher intensity than CSF on both long 
and short TR spin-echo sequences [11]. Proteinaceous non
hemorrhagic cysts (tumor, inflammatory) have an intermediate 
range of intensity, which is similar to or slightly higher than 
CSF on short TR spin-echo sequences and higher than CSF 
on long TR sequences. The MR appearance of our case of 
enteric cyst suggests high protein content without hemor
rhage (lower intensity than spinal cord, higher intensity than 
CSF on short TR sequences). Another case of spinal neuren
teric cyst reported by Levin and Antin [1 6] revealed high 
protein content. The protein shortens both T1 and T2 relax
ation times of cystic fluid. T1 shortening causes the lesion to 
be of higher intenSity than CSF on short TR images, and this 
T1 effect predominates even on relatively long TR (T2-
weighted) sequences such as 2000/60 used in our case, due 
to the extremely long T1 of CSF (> 1200 msec). The T1 effect 
overcomes the T2 effect, which explains the relatively bright 
intensity of the lesion despite T2 shortening. While a 2000/ 
60 sequence is reasonably T2-weighted for solids, it is T1-
weighted for fluids [13] . 

Despite T1 and T2 shortening by protein, both relaxation 
times are still relatively long relative to the solid spinal cord. 

Therefore, the cyst is less intense than cord with a short TR 
sequence, and brighter than cord at 2000/60 and 2000/120 
sequences. 

The intensity characteristics would also be dependent on 
whether the cystic contents of the mass were pulsatile or 
nonpulsatile. This is exemplified by the CSF flow-void phe
nomenon seen in the brain and spinal canal , whereby the CSF 
pulsations decreased signal intensity. This is due to spin
dephasing and time-of-flight effects caused by the pulsatile 
CSF motion [17] . Since the contents of this cyst were gelati
nous and not free-flowing, these factors should not have 
contributed to its signal intensity appearance. 

Although our main diagnostic considerations were neurofi
broma/schwannoma after both CT myelography and MR, we 
considered proteinaceous cyst only after reviewing the MR 
images. 
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