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INTRODUCTION:  Schwannomatosis  is defined  as  multiple  schwannomas  without  presence  of  neurofibro-
matosis  and  is a  rare pathology.  In vast  majority  of cases  the  schwannomas  grow  from  different  nerve
roots  or  peripheral  nerves.
PRESENTATION  OF  CASE:  A 52-year-old  woman  presented  with  multiple  intradural  schwannomas
arranged  in  a chain  along  the  spinal  canal  causing  significant  compression.  The lesions  were  successfully
removed  using  a left  side  en-bloc  hemilaminectomy  technique  in  order  to  preserve  maximal  stability  of
the posterior  column.  Back  and  leg pain  resolved  completely.  Tendon  reflexes  returned  to  normal  shortly.
There  was  decreased  pain  sensation  in  the  distribution  of  the  left L3 spinal  root.
DISCUSSION:  The  traditional  surgical  strategy  for posterior  approach  by  laminectomy  or  laminotomy  is
sometimes  complicated  with  instability  or deformation  of the  vertebral  column  that  requires  surgical
stabilization.  We  performed  a one  side  en-bloc  hemilaminectomy  thus  maintaining  the  integrity  of  the
muscles  and  ligaments  on the opposite  side  and  preserving  maximal  stability  of  the  vertebral  column.
Densely  adherent  tumors  required  careful sharp  dissection  and  separation  under  neurosurgical  monitor-
ing  and  stimulation  for recognition  and  preservation  of  spinal  roots.  An  additional  tumor  was discovered

by  exploration  of the  spinal  canal  using  an  endoscope.
CONCLUSION:  Multiple  spinal  cord  schwannomas  that  are  growing  along  the  same  part  of  the  vertebral
column  can  be safely  removed  by  one-sided  hemilaminectomy  with  preservation  of  the  integrity  of  the
muscles  and  ligaments  on the  opposite  side  and  thus  maintain  spinal  stability.  The  30◦ endoscope  can  be
a good  tool  for visual  exploration  of  the spinal  canal.

©  2020  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Introduction

Spinal schwannomas or neurinomas are the most common
enign, slow growing nerve sheath tumors [1–13]. Usually mul-
iple spinal schwannomas are associated with neurofibromatosis
ype 1 (NF1 - von Ricklengausen’s disease) or type 2 (NF2) [1–13].
n the last three decades significant number of cases of multiple
chwannomas have been described that were not associated with
ny characteristic features of neurofibromatosis [1–13]. This group
f patients with multiple schwannomas in the absence of typical

igns of NF1 and NF2 syndromes was defined as schwannomatosis
1–13]. Our literature analysis revealed a case of multiple schwan-
omas in a single peripheral (sciatic) nerve with family history of
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schwannomas, but we  didn’t find a note in described cases on a sin-
gle spinal nerve root as a source of multiple spinal schwannomas.

We present a rare case of spinal schwannomatosis in which the
multiple schwannomas have grown from a single spinal root. This
work has been reported in line with the SCARE criteria [15].

2. Case report

A 52-year-old woman with a 3 year history of low back and leg
pain treated in the pain clinic presented with 2 months of worsen-
ing pain especially when in a supine position as well as neurologic
claudication. The pain was so severe that she was unable to sleep.
There was  a slight relief in the pain when the patient took a sitting
position. Furthermore, the patient experienced frequent falls due

to sudden onset leg weakness.

Neurological examination revealed normal muscle tone and
normal power in all muscle groups in both legs. The patella and
Achilles tendon reflexes were symmetrically decreased. Pain and
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Fig. 1. 1 – MRI  images demonstrated multiple schwannomas at lumbar levels. 2 – left side hemilaminectomy without dissection and maintaining the integrity of the muscles
and  ligaments on the opposite side. 3 – the schwannomas hidden anterior to the cauda equina nerve roots. 4 & 5 – trEMG for preservation of motor nerve roots.
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ig. 2. 1 – Endoscopic view of the up-seated schwannoma with surrounding structur
 – Sharp dissection of the motor root from schwannoma by diamond knife. 4 – Coa
auda  equina spinal roots after complete removal of the schwannomas.

eep sensation was preserved. The Lasegue’s signs were positive at
n angle 60 degrees on both sides. Sphincter tone was normal.

A lumbar spine MRI  revealed the multiple intradural, different
ized lesions hypointense on T2 and T1 at L1–L3 levels with signif-
cant post-contrast homogenous enhancement. The lesions were
rranged in a chain along the spinal canal and caused a shift of the

onus and the cauda equina roots to the right with significant com-
ression of the roots at the L3 level (see Fig. 1). Brain, Cervical and
horacic Spine MRI  were unremarkable.
 inside of spinal canal. 2 – Neurophysiological guidance by spinal roots stimulation.
on of the sensory part of the left L3 spinal root before resection. 5 – Decompressed

The patient was not diagnosed with neurofibromatosis type 1
or 2, and had no relevant drug and family history.

Multiple schwannomas were successfully removed using a left
side en bloc hemilaminectomy with a laminotome (ANSPACH) for
exposure, in order to preserve maximal stability of the posterior
column. The surgery was  performed by a senior neurosurgeon. The

schwannomas were hidden anterior to the conus and the cauda
equina nerve roots (Fig. 1). During careful dissection and removal
of the tumors under neurophysiological guidance for preservation



CASE  REPORT  –  OPEN  ACCESS
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ig. 3. 1 – H&E stain shows compact (Antony A) in the right and loosely textured (An
lood  vessels, H&E, *200. 3 – S100 immunostaining – cytoplasmatic and nuclear s
left,  *200).

f motor nerve roots, it was found that all schwannomas grew from
he sensory part of the same spinal root (Fig. 2). Tumors (in the
mount of 6) that were compressing the conus and were densely
dherent to the cauda equina roots, were gross total removed
Fig. 2). After removal of the biggest tumor and several small tumors
eneath it, the spinal canal was explored using a 30◦ endoscope
AESCULAP) and an additional small tumor was  discovered cra-
ially relative to the largest tumor (Fig. 21). The source of the
chwannomas was the sensory part of the left L3 spinal root. This
oot, crumpled and stratified into fibers by schwannomas, was  sac-
ificed and excised with the tumors.

The postoperative course was uneventful. The back and leg
ain completely resolved. The tendon reflexes returned to normal
hortly. There was only decreased pain sensation in the distribution
f the left L3 spinal root.

Pathology study (Fig. 3) demonstrated focally cellular tumors
nd shown separate well circumscribed nodules with compact
Antony A) and loosely textured (Antony B) areas, focal scant lym-
hocytic inflammatory infiltration, hyalinized blood vessels. The

esions were surrounded by thin fibrous capsule, shown focally
ncreased mitotic activity (1 M F/10 HPF) with no significant nuclear
ize variability, nuclear hyperchromasia or necrosis and, therefore
ere classified as cellular schwannomas. Immunostaining for S100
arkers was positive (cytoplasmatic and nuclear stain); EMA  and

R immunostains were negative.

. Discussion
Multiple spinal schwannomas not associated with neurofibro-
atosis are rare [1,3–8,12,13]. The schwannomas can be located in

ifferent parts of spinal column as separate lesions [3,4,12], or could
) areas in the left. 2 – Different nodule – well-formed fibrous capsule and hyalinized
400. 4 – Fibrous capsule collagen stains blue with Masson trichrome special stain

present as multiple lesions clustered in the same part of the spine
[1,2,4,6,9,10]. In vast majorities of cases described previously in the
literature, the sources of schwannomas were different spinal roots
[1,3–8,12,13] and multiple schwannomas that grew from one sin-
gle root were present only in peripheral nerves [10]. In contrast, in
our case all schwannomas grew from the same spinal root along the
three levels of lumbar spine canal L1-L3. Traditionally the posterior
approach by laminectomy or laminotomy is preferred for surgical
resection of schwannomas [2,3,6,12,13]. But this surgical strategy
is in some cases complicated with instability or deformation of the
vertebral column that requires surgical stabilization [13,14]. In the
presented case we  performed for exposition of the spinal canal a
one side en bloc hemilaminectomy technique without dissection
and maintaining the integrity of the muscles and ligaments on the
opposite side in order to preserve maximal stability of the verte-
bral column. Tumors densely adherent to the cauda equina roots
required careful sharp dissection or separation by peel away tech-
niques under neurosurgical monitoring and repeated stimulation
for recognition and preservation of spinal roots. The endoscope is
a valuable tool for exploration of the spinal canal, in our case it
facilitated the discovery of an additional tumor.

4. Conclusion

Multiple spinal cord schwannomas that are growing along the
same part of the vertebral column can be safely removed by one side

hemilaminectomy with preservation of the integrity of the muscles
and ligaments on the opposite side and thus maintain spinal sta-
bility. Neuromonitoring is mandatory for the surgical procedure to
allow successful results and to prevent any neurological damage.
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he 30◦ endoscope can be a good tool for visual exploration of the
pinal canal.
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