
Schwannomas are relatively common in neurosurgical
practice, accounting for approximately 25% of all primary spinal
tumors1. The vast majority of spinal schwannomas are small,
well-circumscribed, intradural, extradural or combined
intradural-extradural lesions. Lumbosacral schwannomas may
attain significant size before the development of painful
symptoms or neurologic deficit, owing to slow growth of the
tumor, mobility of the nerve roots, and wide capacity of the
spinal canal. There are more than 20 reported cases of giant
schwannomas involving the cauda equina - most of them
intrasacral2.

Degenerative changes such as hemorrhage, calcification, or
fibrosis are frequently seen in schwannomas, but cystic changes
are rare. Cystic schwannomas have been reported in the orbit3,
olfactory groove4, cavernous sinus3,5, ventricular system6,
cervical plexus7 and pancreas8. Within the spine, there are at
least ten previously reported cases of schwannomas with a large
cyst3,6,9-12.

The combination of a giant intradural lumbosacral schwan-
noma with a significant cystic component is exceedingly rare. To
the best of our knowledge, there are only two previously
reported cases2,3. The case reported by Jaiswal et al3 had minimal
vertebral erosion; however, the case reported by Kagaya et al2
has extensive vertebral body scalloping, L3-S1. Therefore, an
extensive stabilization was performed, which included L2-ilium
fixation and vertebral body reconstruction at L3-S1 with a
ceramic implant. We report an additional case and discuss (1) the
differential diagnosis of cystic lumbosacral masses and (2) the
difficulty of obtaining spinal stabilization in the presence of
significant bony erosion by tumor.

CASE REPORT
Presentation: A 38-year-old woman with a longstanding

(>10 years) history of lower back pain presented with an
increase in back pain and right-sided sciatica over one month.
She was referred to our clinic after x-ray films showed
scalloping of the vertebral bodies at L4 and S1 (Figure 1). There
was no history of bladder or bowel dysfunction. On examination,
she had numbness to pin prick in an L4-S1 distribution on the
right. There was weakness and mild wasting of her right
hamstring, tibialis anterior, and gastrocnemius muscles (grade 3-
4/5). The right ankle reflex was absent.

Imaging: Computed tomogram images best demonstrated the
erosive scalloping of the L3-S1 vertebral bodies (Figure 2).
Magnetic resonance imaging (MRI) (Figure 3) showed an L3-5
intradural mass, hyperintense on T2 and hypointense on T1,
demonstrating avid contrast enhancement. At L4, almost 2/3rds
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of the vertebral body was eroded and the pedicles were thinned
to 1-2 mm diameter (Figure 2). At L5-S2, there was a distal rim-
enhancing cystic collection that eroded into the posterior third of
the S1 vertebral body.

Operation: An L3-5 laminectomy was performed. The
laminae, the ligamentum flavum and the dura were all paper thin
and adherent to each other, consistent with slow growth of the
mass and erosion of these tissues over time. The nerve roots were
pushed dorsally by the tumor, and in places they were somewhat
adherent to the mass. Using microsurgical technique, we were
able to dissect the cauda equina free of the tumor. Nerve root
function was monitored by spontaneous and evoked electro-
myography. The facet joints and capsules were preserved. The
dura was reconstructed with a collagen matrix graft (DuraGen,
Integra Lifescience Corp., Plainsboro, New Jersey). Since the
pedicles of L3-S1 had been eroded by the tumor, an instrumented
stabilization would have required extensive fixation of the upper
lumbar levels to the ilium. Given the patient’s young age, slender
body habitus, preservation of lumbar lordosis, relatively intact
facet joints, and limited disc degeneration, we decided not to
perform a fusion and instead followed her closely for evidence of
instability.

Pathology: Histology revealed a conventional schwannoma
(WHO grade I), with both Antoni A and B growth patterns
present (Figure 4). Verocay bodies were commonly seen, and the
tumor cells were immunopositive for S100 protein antibody.
Proliferative activity was minimal and necrosis was absent.

Postoperative Course: The right foot drop was worse
postoperatively (grade 1/5), and the patient was fitted with an
ankle foot orthosis (AFO). Although she did not complain of a
low-pressure headache, she developed a postoperative pseudo-
meningocele that subsided spontaneously over three weeks.
Magnetic resonance imaging showed a small amount of residual
tumor along the scalloped edge of the tumor bed within the L4
vertebral body (Figure 5).

At 21 months postoperatively, there has been no progression
of the residual disease. She continues to have difficulty with
urinary retention, requiring occasional in-and-out catheter-
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ization. She has no back pain and full range of motion. X-ray
films show maintenance of normal alignment and stability on
flexion/extension views (Figure 6). Her foot drop has improved
such that she no longer wears the ankle foot orthosis.

DISCUSSION
Confusion exists regarding the term “giant” schwannoma.

Sridhar et al13 classified giant schwannomas as those that extend
over more than two vertebral levels (Type II), those with an
extraspinal extension of more than 2.5 cm (giant dumbbell, Type
IVb), and those lesions that erode the vertebral bodies and extend
laterally and posteriorly into the myofascial planes (giant
invasive, Type V). The present case corresponds to Type V in this
classification. There are at least 20 published case reports of
Type V lesions, almost exclusively located in the lumbosacral
spine2,3,13. In almost every reported case, there is a long history
of lower back pain that may have been present for several
years14. Most patients have radicular symptoms (motor or
sensory loss); however, given the slow growth of the tumor, and
the mobility of the cauda equina, neurological deficits may be
minimal in comparison to the size of the mass14.

Histological variants of schwannoma have been described
and include cellular15, melanotic16 and plexiform17 subtypes.
Ancient schwannoma is a rare variant characterized by
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Figure 1: Lateral lumbar X-ray film demonstrates
scalloping of the posterior vertebral body of L3-S1.

Figure 2: Pre-operative axial CT imaging of the lower lumbar and sacral spine (L3-
S1), showing extensive bony erosion of the spinal canal at the level of the superior,
middle, and inferior endplates.

Figure 3: Pre-operative T1 weighted, gadolinium contrast-enhanced
sagittal MRI demonstrates homogeneous enhancement of the L3-5
intradural mass and a distal intradural cyst with apparent inferior rim
enhancement. There is erosion of the L4 and S1 vertebral bodies and the
posterior elements of L3-5.
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degenerative changes including cyst formation, calcification,
hemorrhage, fibrosis and cytologic atypia18. Cystic degeneration
is usually seen in only a small part of ancient schwannomas.
Predominantly cystic schwannomas have been reported
throughout the nervous system19 and at other sites8. In a review
of the literature, we identified ten cases of cystic schwannoma of
the spine3,6,9-12. Cystic changes are hypothesized to occur due to
mucinous degeneration, ischemic necrosis, hemorrhage, and the
formation and subsequent coalescence of microcysts. In the
present case, there was no evidence of necrosis on
histopathology.

The combination of a giant invasive schwannoma with a
significant cystic component is extremely rare, with only two
previously reported cases to our knowledge2,3.

In formulating a differential diagnosis we considered any
intradural neoplasms associated with slow growth, given the
scalloping of the vertebral bodies and enlargement of the spinal
canal20,21. The patient had no history of neurofibromatosis. The
differential diagnosis for our patient included schwannoma,
cystic neurofibroma10, myxopapillary ependymoma22, cystic
meningioma23, and cystic teratoma24. Although there are no
pathognomic radiographic findings for schwannoma, rim
enhancement of the cystic potion of this intradural
extramedullary tumor is highly suggestive of the diagnosis25.

There is some controversy over the need to completely resect
giant intradural schwannomas2,26,27. In an incomplete resection,
some progression of residual schwannoma is quite likely,
although it may take several years for a symptomatic recurrence
to develop14. The surgeon needs to balance the risk of
neurological deficit with an aggressive resection versus the
probability of early symptomatic recurrence if considerable
residual disease is left behind. Giant schwannomas may
envelope the nerve roots28. In the current case, most of the cauda
equina was pushed dorsally by the tumor, although several nerve
roots were adherent to it. Using microsurgical techniques, we
were able to obtain a gross total resection; however, the

postoperative MRI showed some persistent enhancement along
the scalloped edge of the L4 vertebral body as well as along the
sacral tumor cyst wall. Our patient will have to be monitored
regularly with MRI for recurrence.

Ensuring spinal stabilization is an important goal in the
treatment of giant lumbosacral tumors. Most recently reported
cases have been treated with a variety of stabilization
techniques2,29. Sridhar et al13 recommended that stabilization be
performed whenever 25% of the vertebral body is compromised.
Although the vertebral body erosion in the present case was
much greater, we decided not to perform a fusion. There were
several reasons that factored into our decision. The tumor had
eroded much of the bone and the patient had no loss of vertebral
alignment. The laminae, which were the only bony structures we
removed to access the tumor, were already paper-thin. The slow
process of bone remodeling likely caused the remaining L4
vertebral body to assume greater stability. In addition, our
patient was young with a thin frame and had good preservation
of the lumbar lordosis, facet joints and intervertebral discs.

There are several benefits to not placing instrumentation in
this particular case: (1) instrumentation hinders subsequent
imaging surveillance for recurrence; (2) our approach does not
preclude subsequent stabilization in the unlikely even that the
patient demonstrates instability over time; (3) wound
complications and large pseudomeningoceles may be better
avoided with this staged approach by allowing reconstitution of
the thecal sac following the index procedure prior to more
extensive dissection for stabilization.

We continue to follow this patient clinically and
radiologically for evidence of recurrence or instability, although
she is now 21 months post-surgery without evidence of either.

We have presented an exceedingly rare case of giant invasive
cystic schwannoma treated successfully with microsurgical
resection. In determining the need for postoperative
stabilization, the surgeon needs to consider other factors besides
the obvious extent of bony erosion.
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Figure 4: Several Verocay bodies (asterisks) with nuclear palisading,
and adjacent solid Antoni A (white triangle) and loosely textured Antoni
B (black arrows) tissue. Hematoxylin-eosin, original magnification X
100.

Figure 5: One-year post-operative T1 weighted, gadolinium contrast-
enhanced sagittal MRI and axial cuts at L3-S1 show resection of the
tumor, although there is some persistent rim enhancement within the L4
vertebral body and the caudal cyst wall (white arrows).
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Figure 6: Lateral flexion/extension radiographs of the lumbar spine 21
months post-operatively.

https://doi.org/10.1017/S0317167100010623 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100010623

