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Summary

Abnormal spinal embryogenesis is quite commonplace. While greater than 90 percent of these errors of embryo-
genesis leads to occult spinal dysraphism with minimal neurologic or orthopedic sequelae, there is a significant
minority of these anomalies which leads to the formation of the so-called ‘congentital tumors of disordered embryo-
genesis’. The purpose of this article is to discuss the embryology, presentation, diagnosis and management of the
spinal dysraphic states with particular emphasis on those errors which lead to mass lesions in the spinal canal such
as dermoids, epidermoids, lipoma/lipomyelomeningocoele and neurenteric cysts. We also include lesions such as
dermal sinus tracts and thickened filum terminale in our discussion with particular emphasis on their relationship
to the tethered cord syndrome. Proper surgical management of these various conditions necessitates a thorough
understanding of their embryologic etiology and the anatomic/physiologic ramifications that such lesions have on
the developing spinal cord.

Spina bifida occulta in children less than 8 years of age is as high
as 49 percent at the S1 area, 13.5 percentat L5and 9.1
Spina bifida refers to any developmental abnormality percentat both L5 and S1. Studies of the general popu-
of the vertebrae or spinal cord. It can include such lation suggest that 20—30 percent have such incidental
minor abnormalities as an absent spinous process orfindings on x-ray. In such cases, the overlying skin is
incomplete fusion of a lamina, to the more extreme intact and the neurological examination is normal.
abnormality of myelomeningocele and its associated
abnormalities of the Chiari Il malformation, hydro-
cephalus and abnormal brain development. Spina bifida
can be divided between those forms which are consid- Approximately 2 percent of live births have some

ered open (myelomeningocele) versus those which aresq . ot major congenital anomaly and of those involv-
con5|dered closed (I|p9m§\s ofthe spmal cord,dlaste.m-ing the central nervous system, 64 percent involve
atomyella,.eftc.). We will discuss various subcategorlgs some aspect of abnormal closure of the neural tube
of spina b,'f'da which can create so called ‘congeni- [1_3) after fertilization of the egg, there is rapid cel-
tal tumors’ such as lipomas, dermoids/epidermoids and |, 5y division creating a hollow sphere of cells called
neurenteric cysts. a blastocyst. Located eccentrically within the blasto-
cystis an inner layer of cells called the embryonic cell
Occult spinal dysraphism proper and out layer of cells, the trophoblast. Follow-
ing this there is a period of differentiation and special-
Occult spinal dysraphisris comprised of a variety of  ization which produces an oval embryonic disc which
malformations from such simple spina bifida occulta contained three clearly differentiated germ layers of
to more complex spinal cord abnormalities. Failure of endoderm, ectoderm and mesoderm. The outer layer of
complete formation of the lamina and spinous pro- the embryonic disc is composed of ectoderm and the
cesses without orthopedic or neurological deficit is not inner layer of endoderm. Cells begin to migrate inward
uncommon. The radiological incidence of spina bifida from each side of the primitive streak, between the
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layers of ectoderm and endoderm to form the paraxial entire process of neurulation occurs between 22 and 28
mesoderm. days [8,9].

The notochord formation begins at approximately  There are two areas in which there is a delay of
16-17 days of gestation, as the primitive streak begins closure of the neural tube. At the cephalic end at the
to regress, and occurs when cells from Hensen'’s nodelevel of the lamina terminalis, also called the rostral
migrate between the sheets of mesoderm, and the ectoheuropore, the closure occurs at 24-25 days. At the
derm and endoderm to form a midline longitudinal cord caudal end of the neuropore the final closure occurs
of cells. This notochord then hollows into a cylinder at 26-28 days [6,9]. An important date in the forma-
of cells by day 18 and becomes incorporated into the tion of the neural tube is day 28. By day 28 the neural
underlying endoderm. tube is now formed and the brain is now visible. The

Formation of the neural tube occurs in 3 distinct various somites have arranged themselves along the
phasesNeurulationoccurs at days 18—-28analiza- neural tube and notochord in preparation for the for-
tion of the tail bud occurs at 28-40 days amgres- mation of the vertebral bodies, the intervertebral discs
sionor dedifferentiation occurs from 41 days onward and the paraspinal muscles. Closure or occlusion of
[4,5]. The neural groove is shallow midline fold and is the neural tube occurs adjacent to somites, suggesting
adherent to the notochord throughout the neural tube that the somites are important in initiation of this clo-
formation. Once the neural tube is closed, the noto- sure. The caudal neuropore is thought to be at approxi-
chord separates from it. The neural plate is formed as mately the L1/L2 level. Thus neurulation appears notto
the midline ectoderm thickens cephalad to Hensen'’s involve the lowest portion of the spinal canal. This dis-
node. Itis this ectoderm which will eventually formthe tal canal is thought to form via process of canalization.
neural plate. At the same time that the neural plate is Ectoderm covers the neural tube as the caudal neu-
developing, the paraxial mesoderm thickens and begin ropore closes. Caudal to the neuropore an undifferen-
to form paired segments of mesoderm called somites, tiated cell mass arises. This cell mass then begins to
along either side of the notochord. Approximately 30 hollow or canalize beneath an intact surface layer of

pairs of somites will form by day 28 of gestation and
each of these will eventually form a cavity called a
myocoele which will be a sphere of mesodermal cells.
The dorsomedial portion of each myocoele will go
on to be a myotome and will form the skeletal mus-
cle. The ventromedial portion is called the sclerotome

ectoderm. Unlike neurulation which is precise, canal-
ization seems to have a variety of variations resulting
in a variety of distal or caudal spinal abnormalities.

Up until 9 weeks of development, the vertebral col-
umn and the developing spinal cord match segment
for segment. After that time, the neural tube begins to

and these will condense around the notochord/neural ascend with respect to the vertebral column thus pro-
tube to form the vertebral body and posterior spinal moting the development of the cauda equina and the
elements. The ventrolateral portion of the myocoele filum terminale [10]. The filum terminale develops as
is called the dermatome and will form the connective a result of cellular death of the distal neural tube and
tissue and muscles of the body wall [6]. is formed at around 40-48 days of gestation. A termi-
Around 22-24 days of gestation, the neural groove nal ventricle forms just cephalad to the filum terminale
deepens and at somites 1-7 begins to develop promi-and is at the caudal limit of the spinal cord or conus
nent neural folds [7]. These folds meet in the mid- medullaris. The coccygeal medullary vestige is a rudi-
line to form the future lower rhombencephalon. It is mentary ependymal cavity which is located within the
this fusion of neural groove folds which transforms the distal end of the filum terminale. There is dispropor-
flat neural plate into the hollow neural tube. Fusion of tionate growth of the vertebral column with respect to
these foldsis called neurulation. The fusing neuralfolds the spinal cord such that at 9 weeks the conus is located
induce the superficial ectoderm at the lateral edges of at the first to third coccygeal segments but by 17 weeks
the neural plate to come towards the midline and then is not at the fourth lumbar vertebral body. It continues
fuse to the neural tube. It is at this point that the sur- ascend more slowly after this and is located at birth at
face ectoderm separates from the neural tube and formsthe third lumbar vertebral body and in adulthood at the
the epidermis. The mesoderm now interposes itself L1 to L2 intervertebral disc space.
between the epidermis and the neural tube. This fusion  The neural crest cells originate from the neural ecto-
of tissue occurs in a stepwise fashion. It begins in the derm located at the apex of the neural folds. The form
mid-dorsal region of the embryo and proceeds simul- bilateral cell columns along the dorsolateral aspect of
taneously in the cephalad and caudal directions. The the neural tube. These neural crest cells will eventually
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segment and give rise to the dorsal root ganglia of the
cranial and spinal nerves, the sympathetic ganglia of
the autonomic nervous system as well as the chromaffin
cells of the adrenal glands, the carotid bodies and the |
pigment layers of the retina. These cells also contribute
to the pia, the arachnoid and the sheath of Schwann
cell of the peripheral nerves. It is these neural crest
cells that are believed to be associated with the various
cutaneous lesions seen in association with spinal dys-
raphism such as hemangiomas or skin discoloration.

Tethered cord syndrome

The tethered cord syndrome refers to a variety of
lesions which can cause the conus medullaris to be low
lying or incapable of oscillating within the spinal canal
[11-13]. More recently a form of tethered cord has been
described in which there is no radiographic evidence
of tethered cord (no lipoma or thickened filum, no low
lying conus) but only symptoms of tethered cord. This
latter problem of a tethered cord with a normal posi-
tioned conus remains controversial, especially as to the
need for surgical intervention [14—16]. The more com-
mon problem is one in which the conus is low lying and
there may be an associated thickened filum terminale,
fibrous bands or intradural lipoma [17].

The embryological origin of the various forms of
tethered cord syndrome remain controversial. In the
case of lipoma, it is assumed that there may be inclu-
sion of adipose cells early in the development of the
neural tube. A thickened filum terminale may result
as an abnormality of the normal caudal canalization
and regression which occurs in the terminal bud. Stud-
ies by Yamada have shown that, in a adult cat model, |
traction on the spinal cord produces elongation of the
spinal cord and filum and was accompanied by signif-
icant reduction in spinal cord blood flow and evoked
potential activities, as well as reduced mitochondrial
oxidation of cytochrome a;412,18-21].

Cutaneous abnormalities may be seen in as many
as of these [22]. Clinical symptoms in such patients
include gait manifestations, urological dysfunction
including recurrent urinary tract infections, scoliosis,

Increasingly such patients are found before symptoms
present because of radiological investigation of a cuta-
neous abnormalities such as a dimple, he'T]"’m(']'Oma'Figure:I. A: Dimple with associated hemangioma and tuft of hair.

hypertric.hOSiS, skin app_e_ndage, SUbC_Utaneous lipomaarrow points to pitin skin. B: Sagittal MRI image of dermal sinus
or associated abnormalities such as imperforate anustract extending intradurally and attaching to filum terminale.

(Figure 1A,B) [17,23-25]. The onset of symptoms
may be quite gradual and require careful neurological
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examination [26]. There is evidence that such patients neural elements is important before dividing the filum
may present during growth spurts or in the adult popu- (Figure 2A,B). Monitoring of rectal tone via balloon, or

lation after minor trauma or during lithotomy position- rectal sphincter activity via electrodes can be helpful.
ing during labor [27-29]. Meticulous dissection of the neural elements is nec-

Motor weakness is the most common presenting essary to separate them from the dura, fibrous bands,
symptom and is seen in 76 percent of these patientsthickened filum or intradural lipoma [35]. A lipoma in
[26,28]. It may be asymmetrical with one leg being these situations should not be viewed as tumor, rather
smaller and weaker. Sensory loss is relatively uncom- as a part of the spinal cord. The lipoma should be sep-
mon though pain is the initial complaint in 42 percent. arated and freed from the dura. A laser is particularly
Urological problems prompt evaluation in 35 percent helpful in decreasing the bulk of the lipoma. Separa-
of thesie patients [11,30—-32]. Orthopedic deformities tion of the lipoma from the spinal cord is dangerous
are varied and include pes cavovarus deformity, gait and not necessary. The key to successful untethering is
disturbance and scoliosis [33]. to free the spinal cord from the dura.

Surgical treatment of these lesions is recommended Early diagnosis and prompt surgical attention pro-
even if symptoms have not occurred to prevent neu- vide the best results in patients with tethered cord
rological deterioration [34]. The complexity of the [36]. Some 85 percent of patients have improvement
operation depends upon the pathology encountered.in motor function, slightly less have improvement in
A thickened filum can be approached via a lim- bladder function, and greater than 95 percent have sta-
ited laminectomy. Stimulation of the filum to assure bilization of their neurological exam [37—39]. Hoffman
that there are no adherent nerve roots or functional has found that of the 30 percent of patients who had

Figure 2 A: Intraoperative photograph of thickened filum terminale or lipoma of filum terminale prior to sectioning. Vascular loop is
around the filum. B: After sectioning the two ends separate by over 2.5cm.
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scoliosis as a primary or secondary complaint, one third when the child has had meningitis or has developed a
had arrest or improvement in their scoliosis such that deficitthat the significance of the dimple is appreciated.
spinal fusion was not needed [28]. The most common organisms found when meningitis
develops areStaphylococcus aurewend Escherichia
coli, followed by Proteusand anaerobic organisms.
Recurrent meningitis should alert the physician to the
possibility of such a dermal sinus tract.

A congenital dermal sinus tract is an epithelial (cuta-  Neurological examination in such childrenis usually
neous ectoderm) lined tract that forms a potential normalinitially. This may change as an inclusion tumor
avenue of communication between the skin surface and such as a dermoid or epidermoid develops. Rapid neu-
the deeper tissues including the spinal cord [40,41]. rological deterioration may suggest that an infection of
They occur along the midline and may terminate at the an inclusion tumor has occurred or the development of
fascia, along the posterior elements of the spine, in the an abscess. In some patients, the attachment of the der-
epidural space, at the dura or extend intradurally to the mal sinus tract to the underlying neural elements, cre-
dorsal surface of the spinal cord or even into the spinal ates tracton the spinal cord. In these circumstances, the
cord itself. Aninclusion tumor or dermoid may develop presentation is as a result of a tethered cord syndrome.
anywhere along this tract and is found in 60 percent of  Evaluation of spinal dermal sinuses can be with a
dermal sinuses [42,43]. Because of the potential com- spinal ultrasound in the younger child and with MRI
munication with the skin surface these lesions may imaging in the older child or adult [3]. Ultrasonog-
present with meningitis or intraspinal abscess, or with raphy readily demonstrates the subcutaneous tract,
spinal cord or cauda equina compression secondary tointraspinal inclusion tumors and may even show dimin-
the development of an inclusion tumor [44—46]. They ished spinal cord pulsations. Extension of the dermal
are thought to develop if there is defective separation sinus tract through the dura can sometimes be difficult
of the epithelial ectoderm from the neural ectoderm. to assess even with very good MRI imaging [49,50].

Dermal sinus tracts, dermoids and epidermoids

As the conus ascends dramatically during embryologi-
cal development, if the tract terminates within the neu-
ral tube, there may be a significant distance from the
terminal portion of the tract and the skin opening.
Sinus tracts in the cervical area occur in about 1 per-
cent, in the thoracic area in about 10 percent, in the
lumbar area in about 41 percent, in the lumbosacral

It must therefore be appreciated that there may be
a significant intradural extension of a dermal sinus
tract without significant MRI findings. Scanning of the
intracranial contents is notindicated. Rarely do patients
with dermal sinus tracts have associated intracranial
anomalies or hydrocephalus.

Removal of the dermal sinus tract, particularly those

areain 12 percent, at the sacrum in 23 percent and at thdocated above the sacrococcygeal region is indicated
sacrococcygeal junction in 13 percent of patients. As even in asymptomatic patients. The goal of the opera-
many as 27 percent extend intradurally and are attachedtion is total removal of the lesion and the surgeon must
to either the filum terminale, nerve roots or spinal be prepared to perform a laminectomy and intradural
cord. Inclusion tumors from these lesions may be either exploration of the sinus tract. The mouth of the sinus
dermoids or epidermoids depending on the elementstractis excised as an ellipse and the fibrous tract is kept
found [47]. intact. This tract is then followed down to its termina-

Dimples or sinus tracts may occur with many forms tion. If the tract is seen to penetrate the dura, the dura
of spinal dysraphism and are not pathognomonic. Sim- should be explored and if necessary a laminectomy
ple dimples in the low sacral area, below the top of performed to allow adequate intradural exposure. An
the intergluteal crease, can be seen in 2—4 percentaggressive attempt must be made to remove the entire
of newboms and do not always imply spinal dys- tractto prevent the delayed development of a dermoid
raphism [22,48]. In most cases the sacrococcygeal or epidermoid. If such an inclusion tumor is encoun-
sinus attaches to the coccyx without intradural exten- tered it should be excised in its entirety, especially the
sion. Those located higher along the spinal axis, above capsule of the tumor. Such tumors often have a dense
the top of the gluteal crease, are of greater clinical glial scar associated with the capsule and microscope
importance. There is a much higher association with assisted dissection of the spinal cord is often necessary.
these lesions of intraspinal abnormalities. Numerous examples can be found in which inadequate

The ostium of these tracts may be quite small and removal of the epidermal elements led to future devel-
easily overlooked on physical examination. It is only opment of an inclusion tumor (Figure 3).
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Figure 3 Sagittal, unenhanced T1 weighted MRI image of an
intramedullary dermoid in 18 year old man. As a child he had a
dermal sinus tract resected by a general surgeon, who had fol-
lowed the tract only to the dorsal fascia.

Figure 4 Sagittal, enhanced Tl weighted MRI image of an

inclusion dermoid in 16 year old with previously repaired
Another example of inclusion tumors can be seen myelomeningocele.

in myelomeningocele patients. If dermal elements are

included in the initial repair, inclusion tumors may . implving the herniati f lel
develop later in life (Figure 4). These tumors can result & MISNOMET, IMp ying the herniation of neural elements

in late deterioration in myelomeningocele patients. !nt(_) the supcutangogs mass._The fatty tis_sue generally
There management is identical to other dermoids or insinuates |tseIf.W|th|n the_spmall cord o filum.
epidermoids. Complete excision of the tumor with Terminal or fllgm terminale lipomas are thought
capsule should be attempted to prevent recurrence. to result from_disorders of secondary n_eurul_at|on
The outcome in patients with dermal sinus tracts (Figure 5A,B)..The presentation of these patients |§that
and inclusion tumors is generally excellent. Postopera- of a %atlent W'It.h a te]'fhetredd fSp'n‘f’}[l. cord, thfs patients
tive complications caninclude neurological deficitsand M2y Nave SCOIIOSIS, Toot deformities, weakness, sen-

CSF leak. The contents of the cyst must not be spilled sory deficits anq bl_adder_/bowel difficul_ty. There_ is an
into the CSF spaces as they can result in a Significantmcreased association of lipomyelomeningocele in chil-
inflammatory response dren with imperforate anus. Associated skin anomalies

are common and include hairy patches/hypertrichosis,
hemangiomas, dimples, sinus tracts, skin tags or even
Lipomyelomeningocele caudal appendages. Unilateral or bilateral cavovarus
deformity of the foot, leg length discrepancy and claw
Subcutaneous lipomas located at the lumbosacral areaoes may be seen. Scoliosis, especially ifin a male, with
may extend through an area of spina bifida through a left-side curve and with rapid progression or accom-
the dura and attach to the conus medullaris, the caudapanying pain should alert the physician to the possi-
equina or the filum terminale. Lipomas are thought bility of a tethered cord. New onset fecal or urinary
to arise when the cutaneous ectoderm prematurelyincontinence or abnormal voiding pattern may signal a
separates from the neuroepithelium prior to neural tethered cord.
fold fusion. The mesenchyme can then insinuate itself ~ Such children are largely intact at birth and develop
between the neural tube and the overlying cutaneoussymptoms later in life [51,52]. At Children’'s Memo-
ectoderm. The term lipomyelomeningocele is actually rial Hospital in Chicago, 42 percent of 197 patients



Figure 5 A: Axial, unenhanced T1 weighted MRl image of filum
terminale lipoma or thickened filum in 6 year old with recurrent
urinary tract infections. B: Sagittal unenhanced T1 weighted MRI
images of child with tethered cord, thickened filum and cyst within
the distal conus and filum.

with lipomyelomeningocele, had neurogenic bladders
at presentation. Often such bladder dysfunction is
apparent only on urodynamic testing, particularly in
young infants [53,54]. Older patients often presented
with pain, scoliosis, gait abnormalities and progres-
sive bladder dysfunction. Approximately 75 percent
of children less than 6 months of age, who are diag-

277

recommended that repair and release of the spinal cord
occur before neurological deficits occur [55].

Ninety percent of lipomas are located in the lum-
bosacral area and the subcutaneous portions are evident
since birth. Most patients are asymptomatic at birth but
develop deficits gradually [56]. The development of
symptoms appears to be related to traction on the spinal
cord. The exact number of patients without symptoms
who do not require surgical intervention is not known
butis believed to be less than 20 percent [57,58]. Symp-
toms can occur throughout life and even adult patients
previously asymptomatic can present with symptoms
[36]. Such symptoms include pain, neurological dys-
function, urologic dysfunction and delayed orthope-
dic problems. Rarely symptoms can be precipitated by
rapid weight gain or minor trauma.

Approximately 32 percent of patients with occult
spinal dysraphism have associated lipomas and about
one in 4000 births will have a lipomyelomeningocele
[18]. The subcutaneous portions of these lipomas are
composed of normal fat and do not have distinctive
capsule. The intradural extension of these lipomas to
the neural elements, acts to tether these neural ele-
ments to the subcutaneous tissue and dura [52]. The
neural elements remain within the canal in the case of
simple lipomas. In the case of lipomyelomeningocele,
neural elements can extend through the deficient dura
into the subcutaneous tissues. The site of attachment of
the lipoma to neural elements consists of an intermin-
gling of fat tissue, connective tissue and occasionally
associated islands of bone, muscle and cartilage [59].

MRI has markedly improved our understanding of
these lesions [50]. It has become the primary diagnostic
toolin evaluating the extent of the lipoma and any asso-
ciated abnormalities such as a dermoid or diastemato-
myelia[60,61]. CT scanning can be helpful is assessing
complex bony abnormalities [3,62].

The goal of surgical intervention in such lipomas is
untethering of the spinal cord [63,64]. The margins of
the subcutaneous can be indistinct from normal sub-
cutaneous fat but a plane can usually be developed
to identify the lumbodorsal fascia. There is usually a
defect at the level of the lumbodorsal fascia through
which the lipoma penetrates into the spinal canal [65].
Laminectomy is done to expose normal dural sac and
the dissection carried out caudally to expose the incom-
petent dura and lipoma. The dura is opened proximally

nosed with lipomyelomeningocele are intact, where as to identify the normal neural elements and examine

only a very small number are intact when diagnosed

the extension of the lipoma intradurally. There may be

greater than 4 years of age. The natural history appearsanywhere from a small stalk of lipoma adherent to the

to be one of decline and worsening function, thus it is

neural elements to extensive involvement of the neural
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elements and the lipoma. The lateral dura may also be Water tight reconstruction of the dura should be
deficient and the fat may fuse to it. Careful dissection performed to avoid CSF leak. Use of graft such as
of the dural fat plane is necessary on either side. Carelumbodorsal fascia, cadaveric dura or bovine peri-
must be taken in assessing whether any neural elementgardium is often necessary. Itisimportant thatthe conus
are incorporated into the lipoma. Freeing up of the dis- medullaris is free of the dura and not constricted by
tal lipoma can be accomplished if no such elements are the dural closure. Lipomas of the spinal cord can be
present. The lipoma can be diminished in size with the challenging procedures even in the most experienced
help of a CQ laser [35,66]. The lipoma should not be of hands. Incomplete removal of the lipoma is appro-
removed in its entirety, particularly if it is attached to priate and the mass should be debulked so as to pre-
the spinal cord. The interface with the spinal cord can vent compression and to allow closure of the dural sac.
be quite fibrous and significant daniage to the spinal Retethering is not uncommon. McLone reports up to a
cord can occur [57,58,63,67]. 34 percent incidence of retethering in infants who have
Lipomas can be classified as dorsal, caudal, interme- undergone untethering. As in the original situation, it
diate or filar base on their anatomic relationship with is the tethering of the spinal cord to the surrounding
the neural elements [67,68]. The dorsal type fuses to the dura which appears to be the problem [35,52].
conus posteriorly and thus can be trimmed flush with  Of children who were normal at the time of oper-
the spinal cord. The caudal type fuses with the termi- ation, 95 percent will retain normal bladder function
nal conus and should be transected distal to functional in long term follow up after untethering. A small
sacral roots. The filar type expands the filum terminale, number of children will experience late deterioration
often up to the conus and can be transected distal toand require re-operation and re-release of their teth-
the conus medullaris. The most difficult is the inter- ered cord [69]. Fully 50 percent of children get some
mediate or combined form is a blend of the dorsal and improvementin motor or sensory function after surgery
caudal types of lipoma (Figure 6A,B). There are often [66]. Improvement in bladder function occurs in less
functional nerve roots coursing through the lipomaand than 20 percent of patients [32]. Pain also seemed
dissection occurs at the terminal dural sac where the improved in most patients postoperatively.
lipoma and sac fuse.

Neurenteric cyst

The neurenteric cyst is an intramedullary or intradural
extramedullary cyst which can cause compression of
the spinal cord. Embryologically the cyst is derived
from endodermal tissue which is displaced dorsally
into the spinal canal. This endoderm fused to the devel-
oping notochord during the third week of gestation.
There are often abnormalities of the vertebral body and
trans vertebral communication between the intraspinal
neurenteric cyst and posterior mediastinal cyst. These
are extremely rare lesions and histologically consist of
simple or pseudostratified columnar epithelium with or
without a muscle layer. Coexisting mediastinal cysts
must be considered. In most cases there is direct com-
munication through the vertebral body to the anterior
cyst [70-73].

Presentation of neurenteric cysts is usually sec-
ondary to compression of the spinal cord. A few
]" - patients may present with meningitis. Removal of the

- entire cyst wall is necessary to prevent reaccumulation
Figure 6A and B Sagittal, unenhanced T1 weighted MRI images of .the cyst. The cyst wall .Can b_e ql{'te adherent to the
of transitional lipoma with nerve roots coursing through the SPinal cord and careful dissection is necessary. Often
lipoma. these lesions may first present as a chest mass with
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extension into the spinal canal. A combined approach about the vertebral body abnormalities can be obtained
by the general surgeon and the neurosurgeon may befrom CT scan. Myelography can be helpful in distin-
necessary. In the adult the presentation may mimic guishing these cysts from anterior sacral meningoceles
other mass lesions and include pain, weakness andor dural ectasia.

dysesthesias. Compressive symptoms can be relieved by removal

Evaluation of these cysts can require a number of the cyst in its entirety [75]. Consideration for a
of modalities. MRI scanning demonstrates the spinal combined approach can be important if there is exten-
component of these lesions as well as their exten- sion anteriorly into the mediastinum or abdomen. In
sion anteriorly (Figure 7) [74]. Additional information  such situations, a staged procedure is often neces-
sary. In most instances, the cyst can be approached via
a laminectomy. Section of the dentate ligaments can
afford further access to the ventral aspects of the cyst.
There is often a thickened, fibrous capsule associated
with the cyst and this can require considerable effort to
free from the spinal cord. Microsurgical dissection of
the entire cyst capsule from the spinal cord is necessary
to assure that recurrence does not occur [72,76].

The outcome from decompression is usually excel-
lent. Recurrences have been shown to be caused by
incomplete removal of the cyst capsule. Symptoms are
improved in the majority of patients [72].
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