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Neuroimaging Features of Neurenteric Cysts: Analysis of Nine Cases

and Review of the Literature

B. S. Brooks,' E. R. Duvall,' T. El Gammal,' J. H. Garcia,? K. L. Gupta,” and A. Kapila®

PURPOSE: To gain a better understanding of neurenteric (NE) cysts via correlation of imaging
findings and surgical and pathologic data. METHODS: The medical records, imaging studies,
surgical information, and pathologic material were retrospectively reviewed in nine patients with
NE cysts, including seven proved and two very probable cases. RESULTS: NE cysts occurred in
the cerebellopontine angle in one case and extended from the cerebellopontine angle to the C2
level in a second. In the latter patient and the remaining seven with intraspinal lesions, the NE
cyst was always located anterior to the spinal cord. The most common myelographic and CT
myelographic appearance was that of a lobulated intradural extramedullary (IDEM) mass. Two
patients had an intramedullary NE cyst with a somewhat unusual appearing exophytic IDEM-
appearing expansion that can be a characteristic feature of these lesions. MR imaging demonstrated
the NE cyst to be isointense to hyperintense relative to cerebrospinal fluid on long TR sequences
and isointense or slightly hyperintense to cerebrospinal fluid on T1-weighted images. These signal
characteristics correlate with the high-protein-content fluid within the cysts, usually described at
surgery as milky or mucinous in character. CONCLUSION: The diagnosis of NE cyst should be
considered when imaging studies reveal the presence of a lobulated IDEM or an exophytic
intramedullary cystic mass, especially in association with anterior spina bifida or other vertebral
anomalies. MR can uniquely confirm the cystic nature of these masses and is the method of
choice for their imaging investigation. Because cyst recurrence can occur, MR should also be used
for long-term patient follow-up.

Index terms: Spinal cord, cysts; Brain, cysts; Spine, magnetic resonance; Spine, computed

tomography; Brain, magnetic resonance
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Neurenteric (NE) cysts are relatively rare le-
sions that result from development during or
shortly after the third week of embryogenesis,
the period of notochordal development. To date,
the magnetic resonance (MR) imaging findings of
NE cysts have been described in only a few
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individual cases (1-4) and in one report of two
cases (5). We reviewed the myelographic, com-
puted tomography (CT) myelographic, and MR
studies of nine patients with NE cysts, together
with a review of the literature to gain a better
understanding of this uncommon entity.

Materials and Methods

The nine cases were collected from the teaching files of
four neuroradiologists. The medical records, imaging ex-
aminations, and surgical pathologic material were retro-
spectively reviewed.

The patients included six males and three females rang-
ing in age from 22 months to 43 years. Myelography and/
or CT myelogram studies were available in seven of the
eight patients with intraspinal lesions. Four patients had
MR examinations including the single case of a cerebello-
pontine angle (CPA) NE cyst, and three other patients with
intraspinal lesions. The MR studies were performed at 0.5
T in two, and at 1.5 T in the other two patients. Final
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diagnosis was based upon description of the surgical find-
ings and review of the histologic material with a neuropath-
ologist in seven patients. In one patient (case 3), the
pathologic material is not available for review but the
clinical history, myelographic, CT, and MR findings all
appear classical for NE cyst and were regarded as suffi-
ciently characteristic for definitive diagnosis. In a final
patient (case 6), there is no indication for surgery, but the
combination of clinical and imaging features makes NE
cyst a very probable diagnosis. The clinical and surgical
pathologic data and the neuroimaging features are sum-
marized in Tables 1 and 2.

Results

An NE cyst occurred in the CPA in one patient
in this series (Fig. 1), and extended from the CPA
to the C2 level in another case. The remaining
NE cysts were entirely intraspinal in location,
including four cervical and two thoracic lesions,
and one located at the L1 level in association with
a diastematomyelia. Two large cervical NE cysts
were intramedullary (Figs. 2 and 3). The rest of
the cases all had extraaxial lesions. The NE cyst
had an anterior relationship to the spinal cord in
each of the eight patients with intraspinal lesions.

Associated vertebral anomalies were present in
six patients. In one patient with a high cervical
NE cyst, the only abnormality was a cleft in the
posterior arch of C1 (case 8). There was enlarge-
ment of the anteroposterior and interpediculate
dimensions of the cervical spinal canal in a patient
with a large lobulated exophytic intramedullary
NE cyst in the midcervical region (Fig. 2). In a
patient with Chiari lll malformation and a probable
small midcervical NE cyst by MR, segmentation
fusion anomaly (Klippel-Feil) of the upper and
midcervical vertebrae was present. In a patient
with an NE cyst at the T1-T3 level, fusion of
several upper thoracic vertebral bodies was
found. One patient had a right posterior medias-
tinal mass with thoracic kyphosis, multiple tho-
racic vertebral segmentation fusion anomalies,
and anterior spina bifida at T4-T5. A patient with
diastematomyelia and an NE cyst at the L1 level
also had scoliosis and a posterior spina bifida
defect. No vertebral abnormalities were identified
in the patients with CPA and CPA to high cervical
NE cysts (cases 1 and 7), and in one patient with
a midcervical intramedullary NE cyst (case 3).

Myelography and/or CT myelography showed
ovoid or lobulated anterior intradural extramed-
ullary (IDEM) masses in three patients. In one
patient with a midcervical intramedullary NE
cyst, the myelogram and CT myelogram images
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demonstrated spinal cord expansion terminating
in an exophytic-appearing bilobulated mass, with
displacement of an atrophic cord posteriorly be-
low the level of the mass (Fig. 2). A midcervical
ovoid expanding intramedullary cyst was found
at myelography in another case (Fig. 3). In one
patient diagnosed at 5 months of age with a large
mediastinal mass and multiple thoracic vertebral
segmentation fusion anomalies (Fig. 4), myelog-
raphy and CT revealed the cord to be ventrally
displaced occupying a trough created by an an-
terior spina bifida defect in dysplastic fused T4-
T5 vertebral bodies. An eccentric collection of
contrast media ventral to the cord was noted (Fig.
4A) consistent with extension of a diverticulum
of the subarachnoid space in relation to the con-
necting stalk between the spinal cord and the
mediastinal cyst. This patient had thoracotomy
and resection of the mediastinal cyst. At the time
of surgery, a stalk was found extending from the
cyst through the anterior spina bifida and through
a defect in the dura into the subarachnoid space.
After opening the dura, the stalk could be iden-
tified attached to the anterior aspect of the cord
over a length of approximately 2 cm, and forming
a shallow groove in the cord from which it was
separated by thickened arachnoid. In a final pa-
tient, CT myelography was initially performed
because of a thoracic vertebral body compression
fracture after motor vehicle accident trauma, and
disclosed a diastematomyelia at the L1 level.
There was a cartilaginous or bony septum ex-
tending from posteriorly between the two hemi-
cords, and a round mass anterior to the divided
cord in the midline that had attenuation charac-
teristics similar to those of the spinal cord
(Fig. 5).

MR was obtained in four patients, including
three with intraspinal lesions and a single patient
with a CPA NE cyst. Two patients had MR find-
ings of an intramedullary cystic lesion: on T1-
weighted images it appeared hypointense to cord
and was mildly hyperintense to cerebrospinal
fluid (CSF) in one patient with a residual cyst
postoperatively (Fig. 2D); it appeared more prom-
inently hyperintense to CSF in the second patient,
whose clinical history strongly suggested cyst
recurrence at age 17 after original surgery at 9
years of age. Surgery at age 24 in the latter case
failed to identify or drain the recurrent NE cyst
that was shown by MR (Figs. 3B and 3C), and
the patient has not had another operation to date.
In the third patient, MR findings included tectal
deformity consistent with Chiari malformation,



TABLE 1: Clinical and surgical-pathologic findings in nine patients with neurenteric cysts

Case No.

Age (years)/
Sex

Clinical History

Surgical Description

Pathologic Findings

3 Presumed NE cyst

6 Chiari lll presumed
NE cyst

43/F

19/M

26/F

22 weeks/M

31/F

16/M

19/M

13/M

Headache; normal neurologic

exam

Progressive LE stiffness and
weakness for 6 months.
UE weakness for 1 week.
Spastic quadriparesis on
admit exam

Significant improvement UE
motor strength postopera-
tively

Severe interscapular pain re-
lieved by drainage of
“spinal cord cyst” at age
9; progressive right hemi-
paresis since age 17; re-
peat surgery at age 24; no
functional improvement
postoperatively

Spastic paraplegia and tho-
racic kyphosis noted at
birth

Patient was evaluated be-
cause of thoracic vertebral
compression fracture sta-
tus post MVA

Surgery as infant for occipi-
tal encephalocele/shunt
for hydrocephalus; recent
behavioral outbursts; in-
creasing frequency of sei-
zures

Neck pain with torticollis for
3 weeks; quadriparesis for
3 days; ambulating with
minimal assistance post-
operatively

Neck stiffness and UE weak-
ness 1 month; PTA; flac-
cid UE paresis and spastic
paraparesis on admission;
marked improvement of
UE strength, normal gait
postsurgery

Gelatinous tumor was
removed in one
piece

Cyst puncture yielded
cloudy fluid; cord
biopsy obtained
followed by resec-
tion of exophytic
IM cysts

Atrophic cord
trapped by adhe-
sive bands within
pseudomeningo-
cele reported at
second operation;
no cord tumor or
cyst was said to be
able to be identi-
fied

Resection of right
posterior medias-
tinal cyst contain-
ing mucinous fluid;
cyst stalk extended
through anterior
spina bifida and
dural defect at-
taching to anterior
spinal cord

Diastematomyelia
without dural sep-
tum at L1; resec-
tion of midline cys-
tic mass anterior
between split
spinal cord

No clinical indications
for surgery

Anterior IDEM cystic
mass with aspira-
tion of milky fluid;
cord appeared de-
compressed status
postremoval of
cyst capsule

Membranous cyst an-
terior to cord at
C1-C2; slightly
opaque fluid on
cyst aspiration; re-
turn of normal
cord pulsation
postcyst removal

Ciliated columnar epithelium
with goblet cells reminis-
cent of respiratory epithe-
lium; electron microscopy
confirmed diagnosis of
NE cyst

Cyst wall of tall columnar
epithelium with abundant
mucus

Not available

Mediastinal mass contained
respiratory epithelium;
connecting stalk was fi-
brous with no mucous
glands present

Cyst wall of stratified squa-
mous epithelium

Not available

Cyst wall of tall simple co-
lumnar epithelium with
goblet cells and occa-
sional ciliated cells

Cyst wall of cuboidal and
low columnar epithelium
with some goblet cells

Note.—NE = neureuteric; LE = lower extremity; UE = upper extremity; MVA = motor vehicle accident; IM = intramedullary; IDEM = intradural

extramedullary; NA = not available; PTA = prior to admission.
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TABLE 1: Continued

Age (years)/

Case No. Sex Clinical History Surgical Description Pathologic Findings
9 3/M Tonsilitis, neck stiffness for Upper thoracic ante- Cyst wall of ciliated colum-

2 weeks followed by left rior cyst extramed- nar epithelium with few
hemiparesis; spastic quad- ullary mass dis- scattered low cuboidal
riparesis on admission; placing spinal cord cells
complete recovery with no posteriorly
residual weakness post- Mass was excised in
surgery toto

Note.—NE = neureuteric; LE = lower extremity; UE = upper extremity; MVA = motor vehicle accident; IM = intramedullary; IDEM = intradural
extramedullary; NA = not available; PTA = prior to admission.

TABLE 2: Neuroimaging findings in nine patients with neurenteric cysts

Case No. Myelography CT Myelography MR

1 ND ND Extraaxial right CPA mass; hetero-
geneous on T1-WI; hyperintense,
to gray matter on spin density-
WI. Isointense to CSF on T2-WI;
mass did not enhance with Gd-

DTPA
2 Bilobed IDEM appearing masses Lobular IM masses from Postoperatively defined residual IM
anterior to cord at C4-C5 anterior cord; cord cord cyst with associated cord
atrophy posteriorly atrophy and resection of bilobu-
and caudally lated exophytic cyst components
3 Presumed NE cyst Bulbous IM anterior cord ex- IM cord enlargement Ovoid IM mass hypointense to cord,
pansion C3-C5 with cord atrophy hyperintense to CSF on T1 WI
cephalad and caudad
4 Right posterior mediastinal Cord occupying V- ND
mass; multiple vertebral seg- shaped trough of dys-
mentation fusion anomalies; plastic T4-T5 with
midthoracic kyphosis; ante- apparent connection
rior spina bifida T4-T5; ven- to right posterior cys-
trally displaced cord T4-T6 tic mediastinal mass
with anterior crescentic col- through anterior spina
lection of contrast material bifida
5 ND Diastematomyelia at L1; ND

round anterior midline

mass between divided

cord; CT attenuation

same as spinal cord

6 Chiari lll presumed NE cyst ND ND Multiple upper cervical segmenta-

tion fusion anomalies; tectal de-
formity of Chiari malformation;
upper cervical IDEM 5-mm mass
anterior to cord, mildly hyperin-
tense to cord on T1 WI, promi-
nently hyperintense to cord on
spin density WI, hyperintense to

CSF on T2 WI
7 Multilobular anterior IDEM ND ND
mass CPA to C2 level
8 Ovoid anterior IDEM mass at ND ND
C1-C2 level
9 Upper thoracic vertebral body ND ND

fusion with IDEM obstructing
mass anterior to cord at T1-
T3

Note.—CPA = cerebellopontine angle; IDEM = intradural extramedullary; IM = intramedullary; Wl = weighted images; CSF = cerebrospinal fluid;
ND = not done.
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Fig. 1. A 43-year-old woman with right CPA and prepontine cistern NE cyst.

A and B, Transaxial (A) and coronal (B) T1-weighted (600/20 (TR/TE)) precontrast images at 1.5 T. The mass shows heterogeneous
signal and flattens the pons. Note increased signal intensity in posteroinferior portion of the mass (arrow). This may represent hemorrhage
or increased protein in dependent portions of the cyst. There was no abnormal enhancement with Gd-DTPA.

C, Transaxial spin-density image (3000/30) shows prominent hyperintensity of the mass relative to gray matter with extension

anteromedially adjacent to the basilar artery.

and the patient had Klippel-Feil anomaly and
surgery in infancy for occipital encephalocele and
hydrocephalus (Chiari Ill). In this patient, a small
high cervical IDEM mass anterior to the cord
appeared mildly hyperintensive to cord on T1-
weighted images and prominently hyperintense
on spin-density images, and was hyperintense to
CSF on T2-weighted images. Finally, case 1 of
this series had MR of an approximately 2 X 3.5
X 2 cm (T X AP X SI) CPA and prepontine
cistern mass that appeared moderately hyperin-
tense to CSF and hypointense to cerebellum on
T1-weighted images, except for a small poster-
oinferior bright signal component. Spin-density
images showed prominent hyperintensity relative
to brain and CSF, and the mass was iso- to
slightly hyperintense to CSF on T2-weighted im-
ages. There was no enhancement with Gd-DTPA.
At surgery, a gelatinous tumor that was able to
be removed in one piece was described.

Discussion

NE cysts result from dysgenesis occurring dur-
ing the third embryonic week, at the time of
notochordal development and the transitory ex-
istence of the neurenteric canal. The treatment

of this subject in the English radiologic literature
up to 1986 has been rather limited (1, 2, 6-10).
Several more recently published manuscripts (3—
5, 11) have been, with one exception (5), isolated
case reports. NE cysts are known to occur in the
posterior fossa, spinal canal, posterior medias-
tinum, and abdomen, and occurrence in more
than one of these locations in the same patient
has also been reported (6, 12-15).

During the third week of gestation, invagination
and migration of cells at the primitive streak and
node of the embryonic disk result in the formation
of the mesodermal germ layer and the notocord,
producing separation of the ectoderm and endo-
derm layers of the embryo (Figs. 6A and 6B).
The definitive notochord detaches from its un-
derlying endoderm and forms the midline axis
that will serve as the basis for future development
of the axial skeleton and, in turn, has an inductive
influence on formation of the neural tube from
the overlying ectoderm. During this time of no-
tochordal development, the small canal at the
level of the primitive pit that transiently connects
the yolk sac, or future alimentary tract of the
embryo, with the amniotic cavity is termed the
“neurenteric canal.” The neurenteric canal allows
temporary contact between endoderm and the
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Fig. 2. Cervical cord NE cyst in a 19-year-old man.
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A and B, CT myelographic transaxial images (A) and coronal and sagittal reformatted views (B) demonstrate spinal cord enlargement
with termination in a bilobulated mass. The ribbonlike atrophic cord posterior to the lobular masses is apparent on the sagittal

reformatted view.

C, Histologic section. Light microscopy demonstrates a single layer of columnar cells (cc) resting on a basal lamina (b/). Abundant
mucin droplets are present in the apical portions of the cells. Microvilli (mv) and occasional cilia are seen.

developing neuroectoderm. Its persistence may
interfere with notochordal development and re-
sult in formation of an NE cyst or, alternatively,
persistent endoectodermal adhesions or adhe-
sions between notochord and endoderm may
produce notochordal dysgenesis and a resultant
NE cyst (Figs. 6C and 6D). Depending on the

ability to repair the notochordal derangement
completely or incompletely, the NE cyst may
then be associated with coexistent spinal abnor-
malities.

The previous literature has been confusing with
regard to terminology of these lesions, variously
referred to as neurenteric cysts (2, 4-6, 11,
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A

Fig. 3. Cervical NE cyst in a 25-year-old woman.

A, Lateral view of cervical myelogram shows C2-C5 laminectomy with
pseudomeningocele and a bulbous enlargement of the cord with anterior
expansion from C3-C5. The cord appears atrophic above and below the
mass.

B and C, Sagittal (B) T1-weighted image (700/15) and coronal (C)
image (700/26) images show that the ovoid anteriorly expanding intra-
medullary mass is hyperintense relative to CSF and hypointense relative
to spinal cord.

NEURENTERIC CYSTS 741

Fig. 2. —Continued. D and E, Spin-den-
sity (3300/20) sagittal (D) and T1-weighted
(700/26) transaxial (E) images obtained 2
years after surgery. The exophytic lobulated
component of the NE cyst has been re-
sected, and the residual intramedullary com-
ponent is still seen in both sections (arrows).
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Fig. 4.” A 22-month-old male infant with posterior mediastinal cyst connecting to arachnoid of anterior spinal cord via extension of

fibrous stalk through T5 anterior spina bifida defect.

A, Thoracic myelogram anteroposterior supine and lateral views shows multiple vertebral segmentation anomalies and hook-shaped
contrast collection partially surrounding site of attachment of NE cyst stalk to meninges (arrows). Note thoracic kyphosis.

B, CT myelogram transaxial section at level of T5 anterior spina bifida shows posterior mediastinal cyst (asterisk), defect in dysplastic
fused vertebral bodies (T74-T5), and spinal cord occupying triangular expansion of the anterior spina bifida.

Fig. 5. A 31-year-old woman with NE cyst projecting anteriorly
from cleft in a split spinal cord at the L1 level. Transaxial video
reversed CT myelogram at L1 shows a round structure anterior
to the split cord (arrow) which proved to be cystic.

16-21), enteric cysts (22), enterogenic (23) and
enterogenous cysts (3, 7, 9, 12, 15, 24-35),
endodermal cysts (36), gastrogenic (37) and gas-
troenterogenous cysts (38), gastrocytoma (39),
archenteric cysts (40), cyst of foregut origin (13,
14, 41), ependymal cyst (42, 43), teratomatous
cysts (44, 45), and teratoma (46). For the sake of

clarity and because it properly emphasizes the
embryologic origins of this entity, we regard neu-
renteric cyst as the preferred term.

The histology of NE cysts is indicative of their
origin from some portion of the alimentary tract,
most often the foregut. The lining mucosa may
have features of esophagus, stomach, small
bowel, or some combination of these. A less
differentiated NE cyst with a more embryonic
type of epithelium will have a basement mem-
brane and a thin cyst wall composed of cuboidal
or columnar cells that tend to contain mucin and
to have a basal orientation of nuclei (26, 36, 38).
In some cases, the cyst epithelium may be remi-
niscent of respiratory epithelium (2, 4, 36). These
histologic features were present in the seven
patients for whom surgical pathologic material
was available for review in this series (Table 1
and Fig. 2Q).

Anterior spina bifida is the most helpful of the
osseous developmental anomalies that can ac-
company an NE cyst. It has long been recognized
that in the presence of an anterior spina bifida, a
connection between the spinal cord or meninges
and some portion of the alimentary tract should
be suspected (47). The defect in the vertebral
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Fig. 6. Normal embryologic anatomy, third gestational week (A and B) and postulated mode of formation of an NE cyst (C and D).
A and B, Midsagittal (A) and coronal (B) sections show transient connection of the amniotic cavity and yolk sac via the neurenteric

canal.

C and D, Persistence of the neurenteric canal, failure of complete detachment of notochord from endoderm, or persistent
ectoendodermal adhesions may result in notochordal dysgenesis and formation of traction diverticulae and/or an NE cyst. The

notochrodal derangement may or may not undergo later repair.

body or bodies may be variable in size and in
some cases may consist of only a small cleft or
a vertebral body tunnel that may require CT or
tomography for its demonstration (37). The con-
nection may consist of a tube composed of nerv-
ous tissue and smooth muscle, or of a fibrous
cord. In the case of a tubular connection, the
lumen extends throughout only infrequently, and
more often exists as a diverticulum extending
from either the alimentary or the meningeal end
of the connection (Figs. 4 and 6D). Patient 4 of
this series is a classic example of the situation in
which a posterior mediastinal NE cyst is con-
nected by a stalk or “neurenteric band” to the
meninges and cord via an anterior spina bifida
and dural defect. A small meningeal diverticulum
partially surrounded the attachment of the NE
cyst stalk to the pia-arachnoid and cord (Fig. 4).
A number of similar cases have been reported
(12, 14, 48, 49). In addition to anterior spina

bifida and vertebral body tunnels, other spinal
abnormalities that have been found in association
with NE cyst include Klippel-Feil anomaly (pres-
ent in case 6), other segmentation fusion anom-
alies (present in cases 4 and 9), spinal canal
enlargement (case 2), diastematomyelia (case 5),
and posterior spina bifida defects (cases 5 and 8).
NE cyst therefore should always be considered in
the differential diagnosis when vertebral devel-
opmental abnormalities are present in association
with a posterior mediastinal or abdominal cyst or
an intraspinal cystic mass.

In the eight patients having intraspinal lesions,
myelography demonstrated a multilobulated type
of IDEM NE cyst in three cases (cases 7-9). This
is a common appearance of NE cyst and has
been described in numerous reports. Less com-
mon are the imaging features demonstrated by
cases 2 and 3, in which an exophytic intramed-
ullary NE cyst produces a prominent lobulated or
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bulbous IDEM-appearing anterior cord expansion
(Figs. 2 and 3). This unusual imaging appearance,
when present, is sufficient to include NE cyst in
the differential diagnosis, especially if vertebral
body dysplasia is also present. In previous de-
scriptions of similar cases, it has sometimes been
suggested that this appearance resulted from in-
vagination of an IDEM NE cyst into the spinal
cord (1, 2). However, in our cases, the merging
of the cephalic extent of the cyst into the cord
was very suggestive of an intramedullary origin.
In both types of intraspinal lesions, the NE cyst
was always anterior to the spinal cord. Posterior
location of an intraspinal cystic mass should lead
one to favor other diagnoses such as cystic tera-
toma, arachnoid cyst, or ependymal cyst, rather
than an NE cyst. In the previous literature, intra-
spinal NE cysts have almost always been reported
to be anterior in location with only rare exceptions
(36).

Finally, one NE cyst occurred in the CPA in
this series (case 1) and another extended from
the CPA to the C2 level (case 7). The posterior
fossa is a known site of occurrence of NE cysts
(9, 30-32), with NE cysts also having been re-
ported intraaxially within the medulla (21), the
fourth ventricle (33), and the cisterna magna (34).

MR evaluations in our cases and in previous
reports have shown NE cysts to be isointense to
hyperintense relative to CSF and hyperintense to
spinal cord on long TR sequences. On TI-
weighted sequences, most are isointense or mildly
hyperintense to CSF and hypointense relative to
spinal cord. Occasionally, homogeneous very
bright signal intensity within a small NE cyst may
be seen on both short and long TR images. This
occurred in case 6 and, although not surgically
proven in this series, the MR findings were vir-
tually identical to a proven high thoracic NE cyst
illustrated by DiChiro et al (1). We believe the
homogeneous high signal intensity within these
smaller lesions to be caused by their high protein
content rather than hemorrhage. In patients hav-
ing cyst puncture, aspirated cyst contents are
usually described as cloudy, milky, opaque, or
mucinous, as occurred in four patients in this
series (cases 2, 4, 7, and 8). The CPA NE cyst in
case 1 was described as gelatinous in character.
Variation in cyst protein content (30) and hem-
orrhage into NE cysts have both been reported
(13, 27), and the small portion of higher signal
intensity seen in the mass in case 1 (Figs. 1A and
1B) was thought most likely due to either an area
of hemorrhage or to higher protein content within
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a loculated portion of the cyst. No enhancement
occurred in our patients 1 and 3, and lack of
enhancement was also reported in the two cases
discussed by Pierot et al (2).

Our case material and review of the literature
indicate that the clinical course of older children
and adults with NE cyst may be either rapidly or
intermittently progressive. In infants and young
children, an acute onset and progression seems
to be more frequent (6, 9, 15, 19, 23, 38). An
episode of trauma may initiate or exacerbate
symptoms in some patients (9, 15, 16, 22, 25,
26). Numerous reports have documented resolu-
tion of severe neurologic deficits including para-
plegia and quadriplegia after surgical decompres-
sion of an NE cyst (6, 12, 15, 19, 23-25, 36, 45).
This was true for cases 7-9 of this series. Other
patients have had limited neurologic improve-
ment after surgery (14, 36, 45, 50, 51); case 2 of
this series, who had cord atrophy, would be
included in this latter group. Most previous re-
ports do not include long-term follow-up patients,
precluding accurate estimation of the incidence
of cyst recurrence. However, recurrence has been
documented in a number of instances (9, 14, 28,
29); case 3 of this series also appears to represent
an example of a recurrent cervical intramedullary
NE cyst. Awareness of this possibility is important
both from the point of view of patient education
and management, inasmuch as long-term follow-
up examination would appear advisable.

NE cysts represent an uncommon entity. In
the CPA, other more commonly occurring lesions
including arachnoid cyst; neuroepithelial cyst; ep-
idermoid, dermoid, and teratomatous cystic tu-
mors; and cystic meningioma would all have to
be considered first. Cystic metastases and ab-
scesses usually should be able to be distinguished
on the basis of their enhancement characteristics
and thickness of their marginal rim of solid tissue.
Parasitic cysts are an additional possibility, es-
pecially in endemic regions, but in some cases,
multiplicity of lesions would be helpful.

Differential diagnosis of intraspinal cystic
masses includes consideration of arachnoid cysts
(52) and postinflammatory or posttraumatic sub-
arachnoid cyst (53) as well as, again, cystic der-
moid, epidermoid and teratoma masses, parasitic
cysts, and ependymal cysts, as above. In addition,
an intramedullary NE cyst would have to be
distinguished from cystic cord tumors (54), syrin-
gomyelia, IDEM masses with an associated syrinx
(55), and myelomalacia.
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NE cysts should be considered in the differen-

tial diagnosis of intraspinal cystic masses in par-

ticular

when osseous spinal developmental

defects are present in association with a multilob-
ulated IDEM or an exophytic intramedullary
mass. The additional presence of a mediastinal
or abdominal cyst will be helpful in some cases.
We hope that the case material forming the basis
of this report and review of the literature will
serve to improve the awareness and enhance the
understanding of the embryology and the clinical
and imaging features of these lesions.
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