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Abstract

Nerve  sheath  tumors  are  among  the  most  common  intradural  spinal  tumors,  but
intraspinal cystic nerve sheath tumors are a rare entity. MR imaging forms the diagnostic
modality of choice. We discuss here 5 cases of cystic schwannoma of the spine, of which
4 were at the thoracolumbar junction (D12-L1), and one at D11-D12 level. The patients
presented with varying degrees of cord compression symptoms including paresthesia,
weakness  in  the  lower  limbs  and  in  one  patient  with  paraplegia.  The treatment  and
prognosis  of  the  cystic  schwannoma  lesion  is  basically  similar  to  that  of  the  solid
schwannomas and includes complete excision of the tumor to prevent recurrence. Ki 67
index  provides  a  reliable  prognostic  indicator  to  predict  recurrence  of  a  cystic
schwannoma  after  surgical  resection.  All  the  patients  were  treated  with  en  masse
excision of tumor.  The tumor tissue was assessed for Ki67 index, an index of tumor
doubling time,  and a reliable  indicator  of tumor recurrence in subtotal  or incomplete
removal. All the patients showed improvement in neurological status in the postoperative
period.  All  the  patients  are  on  regular  follow  up  and  there  has  been  no  signs  of
recurrence yet.
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Introduction

Nerve sheath  tumors  are  among  the  most  common  intradural  spinal  tumors  [1],  but
intraspinal  cystic  nerve sheath tumors  are  a  rare  entity  with only a  handful  of cases
reported in the literature (eight cases according to Parmar et al) [1]. Even when a cystic
lesion is detected in MR imaging, the possibility of a cystic nerve sheath tumors as a
diagnosis is often not considered as schwannomas and neurofibromas are usually solid
tumors  [2].  Here we describe our experience with five intradural  cystic  schwannoma
cases.
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Case reports

We discuss here 5 cases of cystic  schwannoma of the spine,  of which 4 were at  the
thoracolumbar junction (D12-L1), and one at D11-D12 level. The patients presented with
varying degrees of cord compression symptoms including paresthesia, weakness in the
lower limbs and in one patient with paraplegia.

All the patients were treated with posterior instrumentation followed by laminectomy.
The  dura  was  opened,  and  the  tumor  identified.  The  tumor  was  isolated  under
microscopic  examination  and  was  resected  en  masse.  The  tissue  in  all  the  cases
contained  cystic  lesion  filled  with  clear  fluid.  The  tissue  was  sent  for  biopsy  and
immunochemistry assay.  The tumor  tissue was assessed for Ki67 index,  an index of
tumor  doubling  time,  and  a  reliable  indicator  of  tumor  recurrence  in  subtotal  or
incomplete  removal  [3,4].  All  the  cases  showed  Ki  67  index  below 2  %,  which  is
associated with very low chance of tumor recurrence [3].  The dural leak was closed, 
with 6-0 prolene. The dural closure was ensured to be watertight by doing intraoperative
Valsalva maneuver.

All the patients showed improvement in neurological status in the postoperative period.
All the patients are on regular follow up and there has been no signs of recurrence yet.

Case 1

Figure 1: D12-L1 cystic schwannoma
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Figure 2: Intraoperative picture showing instrumented vertebra and the intradural tumor. 

Figure 3: Cystic schwannoma resected specimen

Case 2

Figure 4: Cystic schwannoma at D12- L1 level
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Figure 5: Intraoperative picture showing cystic schwannoma

Figure 6: Resected specimen of cystic schwannoma 

Figure 7: Dura after dural repair

Discussion

Most  common  nerve  sheath  tumors  in  the  spine  are  neurofibromas  and  cystic
schwannomas.  They  account  for  30  %  of  all  spinal  tumors  [5].  Neurofibromas  are
usually found as a fusiform enlargement of the spinal nerve or found enveloping the 
dorsal sensory nerve roots. The histology reveals a peripheral myxomatous tissue and a
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central  fibrocollagenous  tissue  interspersed  with  schwann  cells  [2].  Meanwhile
schwannomas arise from the embryonic neural crest cells and display a solitary nature,
and  are  well  circumscribed  and  encapsulated  tumors.  These  are  usually  found
eccentrically located on peripheral nerves or spinal nerve roots [1]. Histologically, they
show areas of high cellularity (Antoni A) and areas of low cellularity (Antoni B) [2].
Schwannomas are the most common benign nerve sheath tumors. The lumbar region is
the most common site for occurrence of spinal schwannomas [6]. Apart from lumbar
region, these tumors have a predilection for lower cervical and thoracolumbar junction,
while upper thoracic region is relatively spared [7].

Schwannomas pesent usually in the forth and fifth decade of life with symptoms of root
compression or spinal cord compression. Based on the location of tumor, this may even
cause cauda equina syndrome [6].

Cystic degeneration in the substance of a solid schwannoma leads to the formation of a
cystic schwannoma. Various theories have been proposed to explain this cystic changes.
Degeneration of the Antoni B portion of the schwannoma is the most widely accepted
theory [2,8,9].  The cyst  most  often  contains  serous  or  colourless  fluid.  When it  has
blood, and if it fails to clot, this gives rise to fluid – fluid levels in MR imaging [2].

MR imaging forms the main stay of diagnosis. Focal areas of hyperintensity within the
normal low to intermediate signal intensity lesion (on T1 weighted imaginig) indicate
cystic  changes.  The other  tumors  that  give  a  similar  presentation  are  dermoid  cysts,
Tarlov cysts, arachnoid cyst, neurenteric cyst, epidermoid cyst and cystic teratoma [1,6].

The  treatment  and  prognosis  of  cystic  schwannoma  is  similar  to  that  of  solid
schwannoma and includes  complete  excision to  avoid recurrence  of  the tumor  [2,6].
There is a 5 % chance for recurrence of a surgically  treated schwannoma of the spine
[10].  The chance of recurrence is assessed by assessing the Ki 67 index, which is  a
measure of tumor doubling time. Based on the level of Ki 67 index, patients are divided
into two groups, Ki 67 index > 2% and Ki 67 Index < 2 %. Patients with index < 2% are
associated with very low recurrence rates [3,4].

Conclusion

When encountering a case of intradural cystic mass,  a differential  diagnosis of cystic
schwannoma  should  be  entertained.  MR  imaging  forms  the  diagnostic  modality  of
choice. The treatment and prognosis of the cystic schwannoma lesion is basically similar
to that of the solid schwannomas and includes complete excision of the tumor to prevent
recurrence. Ki 67 index provides a reliable prognostic indicator to predict recurrence of a
cystic schwannoma after surgical resection. In the thoracic region, the rootlets associated
with the lesion can be sacrificed  without  the risk of  any sensory deficits  as  there is
significant overlap between the sensory dermatomes in the thoracic region.
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