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Abstract
Introduction: Spinal schwannomas constitute up to 30% of all spinal tumors and they are usually 
located at intradural extramedullary region (72%). Schwannomas may also be located extradurally 
(13%), intradural and extradural (13%) and intramedullary (1%). They originated from the schwann 
cell and they grow very slowly. They are usually solitary and most of them are located in the lumbar 
region. Many criteria have been described spinal giant schwannomas location, shape and sizes.

Materials and Methods: We evaluated spinal giant schwannomas cases retrospectively that were 
operated between 2005 and 2012. There were 13 spinal giant schwannoma cases. We evaluated 
patient preoperative and postoperative pain with Visual Analog Scale (VAS). We also examined 
patients’ preoperative and postoperative neurological statue.

Results: Five of the 13 patients were male and 8 were female. Mean age was 47.8 for male and 48.8 
for female, 5 cases were located at cervical, 3 at thoracic, 3 at lumbar, 1 at presacral, 1 at lumbosacral 
region. Pain was the common symptom of the patients (92.3%). Neurological deficit and numbness 
were other most common symptoms. Minimum spinal giant schwannoma was about 3 cm × 2 cm 
× 3 cm and maximum was about 10 cm × 10 cm × 12 cm size. Neurological deficit and pain were 
correlated with spinal giant schwannomas diameter. We performed stabilization only in 2 patients. 
One of them had deformity at the thoracic region and recurrence mass of schwannoma. The other 
had a widely lytic lesion at lumbosacral region. So we have done reconstruction with stabilization 
after excision. Rest of the patients treated with only excision. Pain decreased and neurological status 
was improved following the surgery.

Conclusion: Surgical treatment is the common treatment for spinal giant schwannomas. Neural 
decompression is the first aim of the surgery. And gross total resection of the spinal giant 
schwannomas improves neurological statue. Approach and type of the surgery depends according 
to the location of the schwannoma. In some cases transforaminal approach will provide an area to 
remove the mass. Also in some case only laminectomy will be enough to remove the spinal giant 
shwannoma. Some cases may need instrumentation and stabilization.
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Introduction
Although definitions for giant schwannomas are modified over time, the definition is also 

used frequently still made by Sridhar [1]. Accordingly, definition of giant schwannomas is done 
when holding two or more vertebral segments, being dumbbell shape appearance of intraspinal - 
extraspinal extension, creating large corpus tumors and causing destruction than over 2.5 cm [1-4]. 
They are spinal neoplasms which usually spread extradural. We have made a brief literature review 
about spinal giant schwannomas by this article and share our experience in dealing with this issue.

Materials and Methods
Cases fit into definitions of giant schwannomas and surgically treated were evaluated 

retrospectively. We examined postoperative preoperative images, files, operative notes and follow 
charts of 13 patients who underwent surgical treatment during 2005-2012. VAS was used for the 
assessment of preoperative and postoperative pain degree. It is compared with the early and late 
postoperative neurological deficits in neurological examination of the extremities. It was compared 
in which way was used for surgery. It was seen that which patients were re-operated. It was viewed 
that in which patients the stabilization was performed. Besides MR, tomography images were seen 
from all the patients to examine the bone destruction. Bone destruction was observed in 6 of the 
cases. All patients were checked with postoperative MR.
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Results
Accordingly for this, 5 patients have got giant schwannoma 

with cervical, 3 patients with thoracic, 3 patients with lumbar,1 
patient presacral, and 1 patient lumbosacral region. Five of them 
were male patients, 8 of them women. The average age for men was 
47.8 and 48.8 for woman. The average age for all patients was 48.4. 
Of these patients, the most common form of presentation was pain 
(92.3%). Compared to the localization of neurological deficits and 
numbness were other common complaints. The smallest of the giant 
schwannomas had a dimension of 3 cm × 2 cm × 3 cm to 10 cm × 10 
cm × 12 cm who was in the largest size. There was partial correlation 
between the size of schwannomas and neurological deficits and pain 
scores. Surgery for deformity was performed to the one patient who 
had a thoracic deformity. In the first operation, laminectomy and 
tumor excision was performed in a patient who had a kyphoscoliosis 
and after 3 years, because of increased deformity and recurrence of 
tumor patient underwent excision and stabilization. Deformity of the 
patient, who was followed 3 years after stabilization and removed the 
instrumentation, was advanced. Deformity surgery was performed 
again on re-development. In 2 times surgery of lumbosacral 
decompression and reconstruction was performed in the patient 
who had the lumbosacral giant schwannoma (Figure 1). There was 
no patient performed with stabilization except two patients. Lateral 
retroperitoneal excision performed to the mass which located at the 
L1 level (Figure 2). Highly significant improvement was seen at the 
scoring of pain after the surgeries. Mean follow-up period was of 3.7 
years (1-8 years) while the average VAS scores at 8.15 of the patients 
preoperative, postoperative mean value was 2.3.

Discussion
Spinal schwannomas originate from nerve sheath origin of 

schwann cells and generally they have slow-growing. They can be 
in any location where the schwa cells exists. However, it is located 
commonly at cervical region of C5-6 and lower lumbar region. In 
our series, we saw that they located mainly at the cervical region too. 
As likely to be seen in many disc disease at this level and nerve root 
irritation is accused [5]. The other scenario is the thickest and longest 
roots are here [6]. They are usually seen in 4 decade and beyond. 
The average age range of the patients who underwent surgery also 
fit into these decades. Although in pediatric age group, giant spinal 
schwannoma are rarely seen, they can be seen in different formations 
[7]. In pediatric patients under the age of 10 the incidence of 
schwannomas in all schwannomas is reported as 0.7%. In our series 
we have seen giant schwannoma in a patient under 18 years of age, it 
was re-operated on because of the existing scoliotic deformitesi after 
surgically removed the tumor excision was performed again because of 
the development of recurrent schwannoma. Pediatric schwannomas 
are usually very aggressive and usually are associated with NF2. 
However, in our case it wasn't detected NF. It is said that there was 
no significant difference in the distribution of men and women in 
spinal schwannomas [8]. The number of female is greater than male 
in our 13 cases. Usually they have smooth border encapsulated form. 
Multiple form is associated with Von Recklingenhaus disease [9]. It 
can present in different ways depending on the involvement of the 
spinal canal, but the most commons are sensory- motor deficits, 
radicular pain and low back pain in their application form [10]. The 
incidence of pain is 92.3% in the series. Only 1 patient had no pain 
complaint. According to the settlement in and out of the spinal canal, 
giant schwannomas can present in different ways. Motor, sensory 

deficits, urinary and fecal problems can be reasoned by intradural 
location. They are usually present in different ways according to 
the settlement which are at extradural region. In our series, only 2 
patients had involvement of the mass in intradural region when the 
others had involvement extradural and extradural-intradural region. 
We had no patients with involvement in intramedullary.

These schwannomas are common in the lumbar region after 
myofascial plans are considered invasive. These invasive tumors, 
which can remain in the psoas muscle and can be diagnosed at 
this point. By spreading the retroperitoneal region can cause renal 
problems with involvement in the renal region. It can pressure ureter. 
Retroperitoneal spreading can be very large sizes. Hematuria and 
gastrointestinal symptoms may occur [11]. Abdominal pain and 
weight loss is expected.

Vascular problems may occur after the invasion of abdominal 
aorta and vascular structures [12]. Renal problems were seen as a 
result of spreading to the retroperitoneal area in 1 patient. Urinary 
system strain was present in urination due to compression. In the 
same way, depending on the involvement of the thoracic spine 
can cause back pain [12], and it can invade the lungs. It can cause 
respiratory problems we didn't have a patient who had a mass enough 
to create respiratory problems.

They can make the invasion of the vertebral artery in the cervical 
region [13]. Some can show invasion and lytic lesions of vertebral 
corpus at cervical region which grows through to the anterior [14] 

Figure 1: In the first operation, laminectomy and tumor excision was 
performed in a patient who had a kyphoscoliosis and after 3 years, because 
of increased deformity and recurrence of tumor patient underwent excision 
and stabilization. Deformity of the patient, who were followed 3 years after 
stabilization and removed the instrumentation was advanced.Deformity 
surgery was performed again on re-development.

Figure 2: Lateral retroperitoneal excision performed to the mass which 
located at the L1 level.
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and one patient had a similar problem. In the upper cervical region, 
there can be catastrophic complaints. We had a patient who had the 
upper cervical involvement, but there was no neurological problem 
after surgery because of the less medullary compression.

Diagnosis
Radiographs should be used at the first level to diagnose the 

disease. Because the findings made by giant schwannoma can be 
seen in radiographs. Neural foramen expansion, corpus destruction, 
fractures due to destruction collapse of the levels, pedicle erosions 
can be seen. However, similar findings are seen on CT and lytic lesion 
size is easier to understand [15]. CT scans should be performed to all 
patients in those who were suspected of having schwannomas.

MRI is a sine qua non imaging method. The location, the 
character and the spreading of the tumor can be seen. Spinal 
schwannomas are seen usually isointense on T1, hyperintense on 
T2 in MRI. In contrast sectional homogeneous enhancement is 
seen in spinal schwannomas while heterogeneous enhancement 
is seen in giant spinal schwannomas [16]. Reasons are being 
hemorrhagic, cystic and different cellularity formation. It may be 
needed for diagnosis with other tests for different areas of patient's 
involvement. It is also difficult to distinguish radiological images of 
schwannomas in some tumors although it is the type of dumbbell 
shape and foraminal extension. Therefore, the other systems must be 
examined carefully and should be screened for metastasis. It may be 
difficult to recognize from malignant nerve sheath tumors because 
of radiological similarities. In the extension of tumors through the 
abdomen, gastrointestinal and vascular compression can be seen. 
Even constipation depends on the gastrointestinal compression have 
been reported [17]. Abdominal aortography is recommended for the 
tumors which extend through the abdomen located at lumbosacral 
region. We have done abdominal aortography in our patient with 
lumbosacral involvement and abdominal aorta's occlusion was 
detected on pressure. Urological tests should be added at the cases 
with ureter and renal urologic compression. Voiding capacity should 
be determined. Accordingly we determined voiding capacity in one 
patient. Thorax should be viewed in the thoracic region involvement 
by giant schwannoma. Thoracic CT examinations were performed at 
the tumors which is located in the thoracic region.

Treatment
Surgical approach has been adopted as the first treatment to 

reduce the tumor burden is the primary purpose for space-occupying 
lesions. The results are always found to be better at performing surgery 
for gross total resection to remove the neural tissue compression. 
Diagnostic biopsy can be recommended to define the disease to help 
radiology [18]. Surgery is an option after biopsy but surgery will be 
the only way for the tumor if it is a giant. Surgical treatment varies 
according to the size and location of the lesions. Minimally invasive 
transforaminal approach can be enough for the tumors which extend 
from the foramen. Excision is possible only in a few tumors of giant 
schwannomas by this way. We couldn't practice it in our series at the 
same time, posterior laminectomy can be performed to the tumors 
which extent to the canal. It was possible that extraction tumor by one 
side partial hemilaminectomy in our one patient [19]. Facetectomy 
may be added in appropriate cases, if there was bone destruction, bone 
resection and stabilization should be added to the surgery. We have 
performed stabilization in our 2 patients because of various reasons 
of deformity. We did not practice any cage. Acrylic was applied to the 
defective area to the patient in the lumbosacral deformity. Anterior 

transperitoneal approach must combine to posterior approach when 
anterior corpus resection and cage will be performed. Only posterior 
approach will be inadequate for resection. Phenol cauterization and 
filling bone defects with allograft and otograft can be performed 
besides the surgery. Lateral extracavitary approach can be planned to 
the tumors which expand to laterally while only posterior approach 
can be made in the midline thoracic region tumors. In order to reach 
these tumors may require resection of ribs. We've also added a rib 
resection of the midline approach in our case. In localized tumors 
at the cervical region, anterior and posterior approach can be done. 
Laminectomy or laminoplasty can be performed while surgery. 
Decompressive laminectomy can be added in the upper cervical 
region. We have done posterior decompression all of them except 
one which are located in the cervical. We just have added an anterior 
resection because of the anterior expanding. It wasn't necessary to 
the stabilization surgical care and appropriate approach decreases 
surgical morbidity. In the knee flexion weakness in one patient was 
observed with a localized tumor in lumbar region as an addition 
deficiency.

Care Requiring Points
Pre surgery

Preoperative CT evaluation MRI and X-rays should be done 
preoperatively. According to the degree of invasion, neighboring 
tissues should be examined. MR image should be viewed in detail. 
Contrast images should be examined in more detail in terms of 
invasion. Heterogeneous enhancement should be thought as invasion. 
X-rays and CT images should be examined for bone structure [20]. 
Possible instability can be seen by these images. Amount of bleeding 
is more at preoperative during surgery in patients who have bone 
involvement [21]. Hypervascularity is likely due to bone involvement 
relations with neighboring tissue needed to be clarified by additional 
studies. It has a benefit of studying with EMG for controlling 
postoperative.

During surgery
Caution should be exercised in terms of giant and invasive 

schwannomas for the neighboring tissues. Ureters, iliac veins, and 
cervical vertebral artery should be cared before and pre op surgery the 
position should be planned to repair deformities, after the extensive 
resection for sacral area. The decision of the surgeon is important to 
sacrify the roots pre op. There are many major publications that there 
will not be a major neurodeficiency after sacrificing roots because 
of the roots originating from sensory branches [22]. There are 
some publications that other roots compensate the roots task which 
is sacrificed. Total resection to be planned, this can be done SEPP 
and MEP are recommended before the patient receive anesthesia. 
Examination must be submitted in particular if any suspection is 
there between schwannoma and MNST on MR image and it should 
also guide the surgery [23]. Facetectomies and laminectomies should 
be done minimally to prevent the instability.

After surgery
The most important point is that whether the additional 

deficiency occurs or not after the surgery. EMG control and 
postoperative neurologic examination should be done carefully. Ki-
67 is a very important parameter Ki-67 should be used for follow 
up and tumor residue. To be over 2% should be complimented. 
It should be cautionary for recurrence. Early postoperative MRI 
images should be examined carefully for residuals. Neurological 
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examination and evaluation is more valuable than MRI. MRI can 
create artefacts if there is instrumentation and can be misleading for 
scar tissue, postoperative changes, hemorrhage and inflammation. 
It is recommended to wait 1 year if there is not a position of major 
clinical status. All of the patients in our series were scanned by early 
postoperative MRI. It was seen that total resection was performed 
in all patients. We saw the giant schwannomas could be excised by 
appropriate approach.
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