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Case Report

Introduction
Spinal schwannoma is a benign, typically encapsulated nerve 
sheath tumor composed entirely of well-differentiated Schwann 
cells, accounting for about 20–30% of primary intraspinal tu-
mors,1,2 with a global incidence estimated at 0.3–0.5 per 100,000 
persons per year.3 In the vast majority of cases, schwannomas are 
solitary and sporadic, following a benign clinical course. Sridhar et 
al.4 defined giant invasive spinal schwannomas (GISS) as tumors 
that extend over more than two vertebral levels, encroaching on 
the vertebral body and extending posteriorly and laterally into the 
myofascial plane. These tumors are relatively rare and pose signif-
icant challenges for diagnosis and treatment. Several case reports 
have described the clinical characteristics and surgical strategies 

for GISS in different spinal regions, including the cervical, tho-
racic, lumbar, sacral, and retroperitoneal areas.5–17 However, none 
of these cases involved vertebral body collapse (VBC), making 
the present case the first documented instance of GISS with this 
feature. While vertebral body erosion may be present in some re-
ports, to the best of our knowledge, there has never been a previous 
report of GISS with VBC. VBC is often associated with malig-
nant tumors, such as metastatic tumors or myeloma, due to rapid 
bone dissolution or vascular damage,18–20 but in contrast, benign 
schwannomas seldom cause this kind of destruction. This report 
describes the first case of GISS with VBC and reviews the litera-
ture (Table 1).2,4–17

Case presentation
A 44-year-old man without hypertension, diabetes mellitus, or 
congenital disease was referred from an outside hospital due to 
a one-year history of limb weakness and defecation difficulties. 
He initially complained of progressive right limb weakness of un-
known origin and became progressively quadriplegic with difficul-
ty defecating after a fall. He was diagnosed with a metastatic spinal 
tumor following magnetic resonance imaging (MRI) performed at 
a Grade IIIA hospital. He was informed that his expected survival 
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time was about six to twelve months, and the specialist recom-
mended further visits to the radiotherapy department. However, 
the patient abandoned further treatment. After being bedridden at 
home for one year, his symptoms persisted without deterioration. 
The patient had not received any treatment before referral.

Upon neurological examination, muscle strength was reduced 
in all limbs: right upper limb middle finger muscle strength was 
2/5; hip flexion and knee flexion muscle strength in both lower 
limbs was 3/5; and the remaining limb muscle strength was 0/5. 
His biceps, triceps, and knee-jerk reflexes were exaggerated bi-
laterally. The patient exhibited severe hypoesthesia to light touch 
and thermal nociception on his chest, abdomen, and both lower 
extremities. Myelopathy was assessed using the modified Japa-
nese Orthopedic Association scale21; the patient scored 4 out of 17 
points preoperatively.

MRI (Fig. 1) of the cervical spine revealed an extradural tumor 
localized at the C3 to C5 levels, compressing the spinal cord to the 
left side and invading the C4 vertebral body and its attachments. 
The tumor penetrated the anterior edge of the C4 vertebral body. 
Additionally, T2-weighted images revealed the lesion to be hyper-
intense compared with the spinal cord. After intravenous gadolin-
ium administration, the tumor demonstrated significant enhance-
ment. Computed tomography (CT, Fig. 1) further delineated the 
VBC of C4 and soft tissue density in the cancellous substance of 
C4. A comparison of CT (Fig. 1h) and MRI (Fig. 1d and e) images 
performed at the external hospital in 2017 showed no significant 
progression in the size of the lesion.

A two-stage operation involving posterior and anterolateral ap-
proaches was planned due to the large extradural component and 
the eroded nature of the entire C4 with VBC. After obtaining writ-
ten informed consent, the patient first underwent microsurgically 
assisted extradural exploration and intraoperative tumor biopsy via 
a posterior midline approach (November 7, 2018). A longitudinal 
skin incision from C3 to C5 was made, and subperiosteal dissec-
tion was used to expose the laminae and lateral masses. The lami-
nae and spinous processes of C3–C5 were removed to decompress 
the spinal cord and expose the tumor, which was extradural and 
invaded the C4 vertebral body. Intraoperative frozen section sug-
gested a benign neurogenic tumor. Therefore, partial tumor resec-
tion was performed, leaving the portion embedded within the C4 
vertebral body. Posterior fixation was achieved using lateral mass 
screws at C3 and C5 to ensure spinal stability.

During the second-stage surgery (November 23, 2018), an an-
terolateral cervical approach was used for C4 vertebrectomy. A 
transverse neck incision was made, and careful dissection was car-
ried out to expose the C4 vertebral body. Complete corpectomy of 
C4 was performed. A titanium mesh cage filled with autologous 
bone graft was inserted between the C3 and C5 vertebral bodies, 
and an anterior cervical plate was placed for stabilization. Both 
intraoperative and final histopathological evaluations of the tumor 
tissue confirmed the diagnosis of schwannoma (Fig. 2). Further 
immunohistochemical analysis revealed the tumor was positive for 
S-100, vimentin, and B-cell lymphoma 2, but negative for cluster 
of differentiation 34, smooth muscle actin and desmin. The Ki-67 
labeling index was low, indicating limited proliferative activity.

The postoperative course was uneventful, and the patient’s limb 
weakness gradually improved. One year after surgery, the patient 
could walk and write independently, with strength regained to 
4/5 in the upper extremities and 5/5 in the lower extremities. The 
modified Japanese Orthopedic Association score improved to 15 
out of 17 points. A review of cervical MRI (Fig. 3a and b) one year 
postoperatively showed no tumor recurrence. CT (Fig. 3c) demon-Au
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strated good fusion of the vertebral bodies, and X-ray films (Fig. 
3d) showed stable fixation materials without loosening or dis-
placement. Currently, the patient’s bowel function has improved; 
however, he still requires assistance with defecation in bed.

Discussion
In our case, the patient presented with progressive extremity weak-
ness and difficulty defecating, initially misdiagnosed as a metastat-
ic spinal tumor. Imaging revealed a large epidural mass involving 
the C3–C5 vertebral bodies and complete erosion and collapse of 
the C4 vertebral body, a condition uncommon in benign tumors 
such as schwannomas. Subsequent biopsy and postoperative path-
ological examination confirmed the final diagnosis of GISS.

Metastatic spinal cord compression is the most serious compli-
cation of spinal metastases and may radiologically mimic GISS 
due to similar features, such as vertebral body erosion and epidural 
extension into surrounding planes.22 In this case, CT revealed C4 
VBC caused by GISS, resembling spinal metastasis. Therefore, 
this tumor could not be distinguished by clinical presentation, CT, 

or MRI alone. For giant spinal tumors discovered initially, biopsy 
is more useful and is recommended to identify the source of the 
unknown tumor. CT-guided needle biopsy is a safe and reliable 
method in such cases.23

Regarding spinal schwannoma, total resection is recommended 
because inadequate removal may lead to regrowth, and repeated 
surgery introduces risks of complications.5 GISS may span ex-
tensive areas, often coexisting with nerve compression and bone 
destruction, complicating surgical management. Yu et al.5 and Oz-
demir et al.6 summarized surgical methods used for GISS treat-
ment in their institutions, reporting that most GISS were complete-
ly resected via a posterior approach, with spinal internal fixation 
not routinely performed. When the tumor invades more than 25% 
of the vertebral body, additional internal fixation surgery is usually 
required.4 In this case, the GISS invaded the entire C4 vertebral 
body and caused C4 VBC, resulting in spinal instability. Therefore, 
a two-stage operation with posterior and anterolateral approaches 
was planned, including tumor removal except for the portion with-
in C4, followed by C4 vertebrectomy and intervertebral bone graft 
fusion with instrumentation for stability.

Fig. 1. Preoperative cervical MRI and CT. Preoperative sagittal (a) and coronal (b) enhanced T1-weighted MRI showed a giant invasive spinal tumor at the 
C3-5 level. Axial enhanced T1-weighted MRI (c) revealed the tumor with spinal cord compression extended bilaterally across the C3-4 extraforaminal region, 
surrounded the spinal cord in a “U”-like shape, and invaded the C4 vertebral body (c, arrow 1) and pedicles (c, arrow 2). Compared to the sagittal and axial 
T2-weighted MRI (d, e) performed in the outside hospital a year ago, the tumor was not enlarged. Preoperative sagittal CT (f) showed C4 vertebral body 
collapse and soft tissue density in the cancellous substance of C4. Axial CT (g) revealed the tumor eroded bilateral pedicles (g, arrow 3 and 4). Compared to 
the sagittal CT (h) performed in the outside hospital, it was determined that the C4 vertebral body collapse occurred a year ago. CT, computed tomography; 
MRI, magnetic resonance image.

https://doi.org/10.14218/NSSS.2025.00016


DOI: 10.14218/NSSS.2025.00016  |  Volume 00 Issue 00, Month Year 5

Liang Z. et al: GISS with vertebral body collapse Neurosurg Subspec

Fig. 3. Follow-up MRI, CT, and X-ray 12 months after surgery. The sagittal T2WI (a) and enhanced T1WI (b) MRI revealed that the tumor was removed totally, 
and there was no recurrent tumor. CT (c) demonstrated good fusion of the vertebral bodies, and X-ray films (d) showed stable fixation of materials without 
loosening or displacement. CT, computed tomography; MRI, magnetic resonance image; T1WI, T1-weighted image; T2WI, T2-weighted image.

Fig. 2. The tumor tissue was removed (a) during the first operation and (b) during the second operation. Histopathological images demonstrate the pro-
liferation of spindle-shaped cells (a and b), which are compatible with a schwannoma.
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In this study, common symptoms of GISS included pain, motor 
weakness, and urinary symptoms.4–6 The patient was referred from 
an outside hospital with a one-year history of limb weakness and 
defecation difficulties after a fall. Muscle strength and excretory 
function improved significantly one year after surgery. Thus, the 
patient’s quadriplegia was mainly attributed to acute spinal cord 
compression with incomplete ischemia of the cervical spinal cord 
caused by GISS.

Although GISS is a benign tumor, in this case, its imaging fea-
tures, such as VBC, marked bone destruction, and epidural oc-
cupancy, closely resembled those of malignant spinal metastases, 
making differentiation based on imaging alone difficult. However, 
GISS usually lacks systemic symptoms and grows more slowly, 
distinguishing it from malignant lesions.4 VBC in this case is ex-
tremely rare in nerve sheath tumors and may relate to bone resorp-
tion, mechanical instability, or impaired local blood supply due to 
long-term tumor compression. Destruction of vertebral structure 
may increase intraoperative risk, affect postoperative stability, 
and impact long-term recovery to some extent. Therefore, when 
encountering large spinal tumors with similar presentations, high 
priority should be given to preoperative puncture biopsy and mul-
tidisciplinary evaluation to avoid misdiagnosis.24

To better understand the characteristics and management of 
GISS, we reviewed 45 previously reported cases summarized in 
Table 1. These cases span over two decades and involve patients 
from various countries, with tumor locations ranging from cervi-
cal to sacral regions. Most patients presented with chronic pain, 
paresthesia, or motor weakness. The thoracic and lumbar spine 
were the most frequently involved regions, while cervical GISS 
was relatively uncommon.

Surgical strategies varied among reports, with most tumors 
removed via a posterior approach. Internal fixation was not rou-
tinely performed, and VBC was not reported in any of these cases. 
Although vertebral body erosion was noted in some cases, it did 
not progress to structural collapse. This underscores the rarity and 
clinical significance of our case. To the best of our knowledge, 
our case is the first documented GISS with confirmed C4 VBC, 
which complicated surgical planning and highlights the need for 
individualized treatment strategies.

This literature review also emphasizes the importance of preop-
erative biopsy in differentiating benign GISS from malignant spi-
nal lesions, especially when imaging reveals aggressive features 
such as vertebral destruction. Additionally, our findings support 
the necessity of multidisciplinary assessment and tailored surgical 
staging for complex and atypical cases.

However, as a single case report, its generalizability is limited. 
Further multicenter case series or registry-based studies are needed 
to better characterize the atypical presentation of GISS and refine 
treatment strategies. Limitations of this case study include its na-
ture as a single report, the lack of pre-biopsy histopathologic ex-
amination, and limited long-term follow-up beyond one year.

Conclusions
We diagnosed and treated a rare case of cervical GISS with ma-
lignant imaging findings, which resulted in an initially unidenti-
fied diagnosis due to atypical symptoms and radiographic findings. 
This suggests that GISS may resemble malignant spinal tumors 
on imaging, especially when accompanied by VBC. Therefore, for 
giant spinal tumors with MRI characteristics consistent with GISS 
but accompanied by malignant imaging features, GISS should not 
be excluded, and preoperative biopsy is recommended to avoid 

misdiagnosis and overtreatment. Additionally, multidisciplinary 
preoperative evaluation involving radiologists, spine surgeons, 
and other specialists is important for accurate diagnosis and treat-
ment planning. Surgical staging should be individualized based on 
tumor location, spinal stability, and neurological status. Further-
more, long-term postoperative surveillance using MRI and CT is 
recommended to monitor potential tumor recurrence and hardware 
integrity, especially in complex multistage cases such as this one.
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