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Abstract

Background: Purely extradural lumbar schwannomas are rare lesions. Resection
traditionally requires an open laminectomy and ipsilateral complete facectomy.
Recent reports have demonstrated safety and efficacy of removal of these tumors
using mini-open access devices with expandable retractors. We report a case of a
giant L3 schwannoma successfully resected through a minimally invasive approach
using the non-expandable Spotlight tubular retrator (Depuy Spine).

Case Description: A 77-year-old woman presented with a history of chronic right
leg pain, paresthesias and proximal right leg weakness. Magnetic Resonance
imaging (MRI) scan revealed a large dumbbell-shaped extradural foraminal lesion
at the L3—L4 level with significant extraforaminal extension. The patient underwent
a minimally invasive gross total resection (GTR) of the tumor using an 18-mm
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Spotlight tubular retractor system. Pathology confirmed the lesion to be a benign Website:
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discharged from the hospital on the second postoperative day. Postoperative MRI
showed no residual tumor. The patient returned to normal activities after 2 weeks
and remained asymptomatic with no neurological deficits at final 6 months follow-up.

Conclusion: Giant lumbar extradural schwannomas can be safely and completely
resected using minimally invasive surgery without the need for facectomy or
subsequent spinal fusion.
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INTRODUCTION

resection (GTR), classically involving midline incision,
bilateral = subperiosteal muscle stripping, extensive

Nerve sheath tumors (NSTs) are the most common form
of spinal cord tumor, making up almost one-third of
primary spinal neoplasms.'”l These tumors are classified
as intradural, combined intradural-extradural (7-24%)
and purely extradural (2-31%).P! Spinal extradural
foraminal NSTs are rare primary neoplasms of the spinal
cord.”! Exceptionally, these lesions are found in the
lumbar spine. The mainstay of treatment is gross total

laminectomy and radical foraminotomy. Fusion is often
warranted in order to prevent deformity, pain, and
neurological ~ deterioration.'>"*?!" Recent reports have
demonstrated safety and efficacy of mini-open removal of
these tumors using expandable tubular retractors.%!>1
We report a case of minimally invasive removal of a giant
L3 schwannoma through an 18-mm Spotlight tubular
retractor. The advantages of this approach are discussed.
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CASE REPORT

Histor

A 77-year-old woman presented with a history of
chronic right leg pain, paresthesias and proximal right
leg weakness. There was no history of bowel/bladder
dysfunction. Neurological examination revealed 4/5
strength in the right psoas muscle. There were no
other motor or sensory deficits. Magnetic Resonance
imaging (MRI) scan revealed a large dumbbell-shaped
extradural foraminal lesion at the L3-L4 level with
significant extraforaminal extension [Figure la and b].
The patient underwent a minimally invasive GTR of the
tumor. Pathology confirmed the lesion to be a benign
schwannoma. Postoperatively, the patient’s symptoms
improved and she was discharged from the hospital
on the second postoperative day. Postoperative MRI
showed no residual tumor [Figure lc and d]. The patient
returned to normal activities after 2 weeks and remained
asymptomatic with no neurological deficits at final 6
months follow-up.

Operative technique

After sedation and endotracheal intubation, the patient
was placed in the prone position on an operating table.
Standard sterilization and draping of the lumbosacral area
was done. Anteroposterior (AP) and lateral intraoperative
fluoroscopy was utilized to localize the L3-14 level with
a k-wire. At this level, a 20-mm-long paramedian skin
incision was performed 5 cm from the midline. This
paramedian longitudinal incision allowed adequate angle
to access the ipsilateral 13-14 extraforaminal space. The
lumbar fascia was incised parallel and slightly medially
to the skin incision. A Steinman pin was docked on
the right L3-L4 facet complex. A series of dilators were
introduced to split the paraspinal muscles. A final 18-mm
Spotlight tubular retractor was fixed in place with a table-
mounted flexible arm (Depuy Spine, Raynham, MA).
The Spotlight was attached to the tube and connected
to the light source. Fluoroscopy confirmed the adequate
position of the tube retractor in between the right
transverse processes of L3 and L4, just lateral to right
L3-L4 facet complex [Figure 2]. The surgical microscope
was introduced [Video 1]. The fascia and intertransverse
membrane were opened allowing access to the tumor
capsule. Prior to entry into the tumor capsule, stimulation
was performed on the tumor capsule to ensure that there
was no nerve root. Standard microsurgical techniques
were used. Following coagulation of the tumor capsule,
intracapsular debulking was performed using cavitron
ultrasonic surgical aspirator (CUSA) [Figure 3]. This
allowed us to infold the tumor edges upon themselves
and perform extracapsular dissection between the
tumor and the psoas muscle. A dissection plane was
maintained with paddies. Intraoperative stimulation was
performed throughout to ensure that no viable nervous
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Figure |: Magnetic resonance images: Preoperative T2-weighted
MRI. (a) Axial and (b) sagittal images reveal a right L3-L4 extradural
foraminal dumbbell-shaped mass with extraforaminal extension
into the right psoas muscle. The patient underwent minimally
invasive resection. Postoperative T2-weighted MRI. (c) Axial and (d)
sagittal images demonstrate gross total resection and postoperative
changes

Figure 2: Intraoperative fluoroscopy: (a) AP and (b) lateral X-rays
confirm adequate placement of the tubular retractor in between
the L3 and L4 spinous process lateral to the L3-L4 facet complex

Figure 3:lllustration depicting resection of the giant extraforaminal
schwannoma through a minimally invasive transmuscular tube
retractor placed lateral to the facet complex
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structures were harmed. Following tumor resection, the
L3 nerve root was identified and stimulated, confirming
its integrity. Ilemostasis was performed with standard
hemostatic agents and bipolar cautery. The retractor was
then removed. The fascia was closed with absorbable
sutures and the 20-mm paramedian skin was closed with
2-0 vicryl sutures.

DISCUSSION

Purely extradural spinal schwannomas form a rare
subgroup (2-31%) of spinal NSTs.P7 Because lumbar
nerve roots travel a long distance compared to cervical or
thoracic roots before reaching the intervertebral foramen,
lumbar extradural schwannomas are exceptional and
make up only 0.7-4.2% of all extradural schwannomas.>!"]
GTR, the mainstay of treatment of these lesions, is
obtainable in the majority of cases and is associated
with long-term remission and excellent functional
outcome.®?! The majority of surgical series for extradural
foraminal schwannomas involve tumors located in the
cervical and thoracic regions.!" The classic surgical
approach for these lesions involves a long midline skin
incision, bilateral subperiosteal muscle stripping from the
posterior spinous elements, laminectomy extending to
levels above and below the tumor and radical facectomy
on the side of the foraminal tumor.>313%

Post-laminectomy instability and deformity is a major
concern, especially after multi-level laminectomy
and radical facectomy.!!?#192227525436] - Frysion  surgery
has thus been advocated for these cases with radical
facectomy.">"2! In order to avoid iatrogenic instability,
deformity, pain, and surgery, resection of
intradural-extramedullary and intradural-intramedullary
spinal tumors has been performed through a more
limited hemilaminar exposure with unilateral partial
facectomy (up to one third medial facectomy).[620773]
Recently, minimally invasive hemilaminar approach
with expandable tubular retractors has been utilized to
access and successfully resect intradural tumors with
reduced tissue destruction, blood loss, and length of
hospitalization."">15%) T.u et al. recently reported the
use of an alternative approach, encompassing midline
mini-open access with expandable tubular retractors. The
1§ patients who underwent mini-open approach had a
reduced blood loss and length of stay as compared to the
9 patients who underwent a standard open technique.!'
However, this approach is not feasible in cases of
extradural schwannomas that typically extend on cither
side of the intervertebral foramen, such as in our case.*
Resection of the giant extradural schwannoma of the
lumbar spine in our case was performed through a non-
expandable 18-mm Spotlight tubular retractor.

fusion

Although they are anccdotal, the theoretical advantages
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of this approach are twofold. Firstly, by avoiding extensive
laminectomy and especially facectomy in this patient,
we obviated the need for spinal fusion. Secondly,
the minimally invasive approach used is associated
with less tissue destruction. Its use in the treatment
of degenerative spinal disease and intradural spinal
tumors translates into less blood loss, shorter operative
time, shortened hospitalization and a quicker return
to daily activities.[1H315181923-262930551 - Although  recent
randomized clinical trials comparing minimally invasive
and open microdiscectomy have not supported these
findings,/”! the advantage of minimally invasive surgery
may be more evident when used for more extensive open
surgeries such as tumor resection. !

Extradural schwannomas have only recently been
resected using mini-open approach through expandable
tubular retractors. Lu et al. recently reported their
experience resecting extradural lumbar schwannomas in
three patients through a mini-open approach using an
expandable tubular retractor (Pipeline, Depuy Spine)
[Table 1]. In these patients, of whom two had previously
been operated (discectomy and fusion  surgery),
hemilaminectomy and total facectomy was required
to completely visualize the tumor, followed by fusion
surgery.®l The advantages of this approach in these
reoperation cases include the use of a lateral approach
eliminating passage through midline scar tissue and
simultaneous access for percutancous Instrumentation.
Haji et al. recently reported their experience with
resection  of intramedullary, intradural-extramedullary
and extradural SNTs using METRx Mast quadrant
retractor system (Medtronics, Memphis, TN). Seven of
their patients had purely extradural thoracic or lumbar
schwannomas that were resected through expandable
tubular retractors (from 22 to 52 mm) with good results
[Table 1]. GTR could be obtained in all but one of these
seven cases, with comparable results of blood loss and
hospital stay as compared to historical controls.'” Our
case, to our knowledge, is the first extradural lumbar
schwannoma resected through an 18-mm non-expandable
tubular retractor. This may be associated with even less
tissue destruction than mini-open techniques using
expandable retractors, translating into less blood loss and
a quicker functional recovery [Table 1]. However, further
studies are nceded to evaluate the relative efficacy
and safety of minimally invasive resection of lumbar
extradural schwannomas as compared to the standard
open or newer mini-open techniques.

CONCLUSION

Lumbar extradural giant schwannomas can be completely
and safely resected through a minimally invasive approach
using the Spotlight tubular retractor. By decreasing tissue
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Table 1: Literature review of patients undergoing minimally invasive resection of purely extradural schwannomas

Author Case Age Level Symptoms Deficit Access EOR Fusion EBL ORtime LOS Symptom Deficit
(years), device (ml) (min)  (hours) outcome outcome
sex

Luetal., 1 49, M L2 LBP and LE None Pipeline GTR L1-L2 400 270 96 Resolved  None

2009 pain

2 48, M L3 LBP and LE None Pipeline GTR L3-L5 250 150 72 Improved  None
pain

3 57, M L5 LBP and LE Ltfootdrop Pipeline STR L5-S1 100 180 72 Resolved Improved
pain

Hajietal., 1 61, F L5 Rt LEpain  L5sensory METRx GTR None 500 260 24 Resolved Resolved

20M deficit mast

quadrant
2 27, M L1 LBP and Rt None METRx STR  None 500 264 72 Resolved None
LE pain mast
quadrant
3 30, F L4 Lt LE pain, Lt LE METRx GTR  None 500 270 48 Lt LE Improved
numbness  dysesthsia, = mast numbness gait
and gait LE atrophia quadrant persistent
change
4 56, M L5  LBP bilateral None METRx GTR  None 1200 285 48 Resolved None
LE pain mast
quadrant
5 47, F T4 Bilateral LE ~ Bilateral LE METRx GTR  None 1250 225 96 Resolved Resolved
numbness,  weakness, mast
weakness,  spasticity, quadrant
gait change hypoesthesia
6 64,F L3-L4 Neurogenic Lt LE METRx GTR  None 600 250 24 Improved None
claudication,  areflexia mast
Lt LE pain, quadrant
sphincter
disturbance
7 26, M L1-L2 LBP None METRx GTR  None 1100 210 24 Resolved  None
mast
quadrant

Present 1 71, F L3 LBP, Rt Rt leg Spotlight GTR  None 200 180 48 Resolved Resolved

case LE pain, weakness  retractor

paresthesias,
weakness

EOR: Extent of resection, EBL: Estimated blood loss, OR: Operative room, LOS: Length of stay, GTR: Gross total resection, STR: Subtotal resection, Lt: Left, Rt: Right, LBP: Low

back pain, LE: Lower extremity

damage and eliminating the need for facectomy, it may

decrease the incidence of postoperative deformity and

eliminate the need for adjunctive fusion surgery.
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