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Abstract
Objective. Our objective was to determine the safety, efficacy, and surgical outcome of an extensive posterolateral approach 
for giant spinal epidural tumors. Materials and Methods. Our clinical study included 12 patients with various giant primary 
tumors and metastases of the spine, who underwent surgery between 2008 and 2019. The surgical procedure consisted of cos-
totransversectomy, laminectomy, corpectomy, tumor resection, spinal column stabilization, and reconstruction. Neurological 
status examination and pain assessment were recorded at the time of admission, upon discharge and at outpatient check-up. 
Results. In our clinical sample, there were no major perioperative complications. All patients were discharged from the inten-
sive care unit back to the hospital department within a week after the surgery. Postoperative follow-up showed no deterioration 
of neurological status. Furthermore, there was a moderate to significant improvement of paraparesis in all patients for weeks 
after surgery. The most notable improvement was significant pain relief in all the patients. None of the patients had issues with 
failure of the implanted hardware. Two patients died less than six months after the surgery due to the progression of the primary 
malignant process. Conclusion. An extensive posterolateral approach to giant spinal epidural tumors is an effective one-step 
approach. It presents a good compromise between invasiveness and sufficient exposure for both tumor resection and spinal 
column reconstruction. Good short-term clinical improvement can be achieved, but the long term results depend on the ad-
vancement of the initial disease. Careful evaluation and selection of patients are necessary to achieve clinical improvement and 
prolonged life expectancy, and the best results are achieved with a multidisciplinary approach.  
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Introduction

Modern oncological treatment has resulted in the 
prolonged life expectancy of patients with spinal 
tumors, both primary and metastatic. Past studies 
have shown the presence of spinal metastases in 
36.1% of patients dying from a neoplastic disease, 
whereas more recent studies have shown that this 
percentage has increased (1). Symptoms of epi-
dural spinal tumors arise from spinal cord com-
pression (SCC), and manifest most commonly as 
worsening pain, usually present eight weeks before 
the diagnosis, in up to 95% of patients. Common 
symptoms include motor deficit, manifesting as a 
weakness at the time of diagnosis (60-85%). Senso-

ry deficits are subjectively less evident in compari-
son with motor deficits, but can still be detected 
in 40-90% patients with a thorough neurological 
examination. Sphincter dysfunctions can present 
in later stages of SCC, in concordance with motor 
deficits (2-4). Unfavorable clinical presentations of 
epidural spinal tumors, and the consequent severe 
impact on the quality of life (QoL), create increas-
ing demand for medical treatment. Surgical inter-
ventions of various extents can significantly im-
prove QoL and remain irreplaceable in the mod-
ern approach to spinal tumors (2-5). Several other 
studies have addressed posterior or posterolateral 
approaches for tumors of the thoracic spine. Rel-
evant studies are presented in Table 1.
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Despite the relative abundance of results, there 
is little uniformity among studies in terms of pa-
tient selection, their condition, the size of the 
tumor, and surgical technique. Therefore direct 
comparison between the studies listed is not a vi-
able option.

Our clinical study analyzed the surgical treat-
ment of primary or metastatic thoracic spinal tu-
mors involving the anterior or posterior column. 
It challenged the otherwise well-proven and ef-
fective transthoracic anterior, posterior, or a com-
bined approach as the surgical approach of choice. 
A giant spinal epidural tumor is defined as a spinal 
epidural lesion that extends over two or more ver-
tebral levels. 

The aim of our study was to determine the safe-
ty, efficacy, and surgical outcome of the extensive 
posterolateral approach for giant spinal epidural 
tumors. The data obtained can be used for better 

preoperative planning, and improving the treat-
ment strategy as a whole.

Methods

Patients

In our clinical study we included 12 patients with 
giant spinal epidural tumors, who underwent sur-
gery during the period between 2008 and 2019. 
There were five male and seven female patients, 
with a mean age of 51 years, ranging from 16 to 
70 years. Eight patients had various multilevel spi-
nal metastases. In all eight patients the metastases 
were large, extensively vascularized, and in direct 
proximity to the dura, a lung, the aorta, vena cava, 
or a combination of the above. Two patients had 
been diagnosed with chondrosarcoma, one patient 
with synovial sarcoma, and one patient with an an-

Table 1.  Studies which have Addressed Posterior or Posterolateral Approaches for Tumors of the Thoracic Spine

Authors Sample Methods Results and complications

Rong et al. (6) 14 patients with dumbbell 
tumors involving up to two 
segments of the thoracic 
spine.

Posterolateral approach with unilateral 
laminectomy, decompression, 
costotransversectomy. No 
instrumentation.

Gross total removal of tumor in 13 
patients, no significant operative or 
postoperative complications occurred in 
any patient.

Gezercan et al. (8) 22 patients with tumors of 
either thoracic or lumbar 
spine.

Posterolateral approach with either 
unilateral or bilateral decompression, 
posterior stabilization and anterior 
reconstruction.

No complications in 14 patients (63.64%), 
4 patients (18.18%) died within 20 
months, neurological deficit in one 
patient (4.54%), failure in instrumentation 
in 2 patients (9.09%).

Rustagi, Mashaly, 
Ganguly, Ahkter, 
Mendel (9)

96 patients with tumors 
of the thoracic spine. 73 
patients (76%) had single 
level involvement.

Posterior approach, wide laminectomy, 
decompression, transpedicular 
stabilization, vertebrectomy, anterior 
reconstruction. 18 patients (18.25%) 
had anterior reconstruction with 
titanium cage.

18.75% of patients had neurological 
improvement. 2.08% of patients had 
neurological deterioration.
29.16% of patients had surgical 
complications, 11.4% of patients had 
major postoperative complications. 4% of 
patients died within one month.

Wang et al. (10) 140 patients with various 
metastases in the thoracic 
spine.

Posterolateral approach, wide 
laminectomy, decompression, 
transpedicular stabilization, and 
vertebrectomy - one segment in 104 
pateints (74%), two segment in 27 
patients (19%) and three segment 
in 4 patients (2.9%) and anterior 
reconstruction.

134 patients (94%) had significant pain 
improvement. Overall median survival 
was 7.7 months. 20 patients (14.3%) had 
major postoperative complications, 6 
patients (3.7%) died within 30 days. 7 
patients (5%) had instrumentation failure.

Joubert et al. (11) 34 patients with spinal 
metastases – 30 in the 
thoracic spine and 4 in the 
lumbar spine.

Posterior or posterolateral approach, 
wide laminectomy, decompression, 
transpedicular stabilization, unilateral 
costotransversectomy, anterior 
reconstruction.

Neurological improvement in 23 
patients (67.6%), no neurological 
deterioration. Median overall survival 
was 13.7 months. One patient had major 
postoperative complication. No failure of 
instrumentation was observed.
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eurismatic bone cyst. In all patients with primary 
tumors they were formed in a dumb-bell shape. 
The patients are presented in Table 2.

At the time of admission, neurological status 
examination in all patients revealed progressive 
paraparesis and prominent pain to various de-
grees. Pain was assessed using the Visual Analogue 
Scale (VAS). All patients had a generally good per-
formance index, and underwent imaging diagnos-
tics (magnetic resonance imaging – MRI and com-
puter tomography – CT).  

Examples of the preoperative MRIs of selected 
patients are presented in Figure 1 and Figure 2.

All patients underwent surgery using the one-
step posterolateral approach. The main goal for the 

Table 2. Patients with Giant Spinal Epidural Tumors, who Underwent Surgery during the Period between 2008 and 2019

Age (yrs) Gender Tumor type Remarks

16 Male Aneurismatic bone cyst Th 7-9 Complete removal, fast recovery.

34 Male Synovial sarcoma Th 3-4 -

40 Female Metastasis of breast carcinoma Th 3-5 Death within 6 months.

47 Male Chondrosarcoma Th 5-7 Complete removal with dissection of the tumor.

50 Male Metastasis of mixed testicular carcinoma Th 3-5 Complete removal, single metastasis, in remission without 
neurological impairment.

51 Male Diffuse spinal plasmocytoma C6-Th1 -

56 Female Metastasis of kidney clear cell carcinoma Th 6-8 Significant blood loss, long postoperative recovery.

61 Female Metastasis of colorectal carcinoma Th 5-6 -

62 Female Chondrosarcoma Th 6-7 »En bloc« resection achievable.

63 Female Metastasis of malignant melanoma Th 9-10 Death within 6 months.

66 Female Metastasis of lung carcinoma Th 6-7 Long postoperative recovery.

70 Female Metastasis of breast carcinoma Th 5-6 -

Figure 1. Preoperative MRI of a Patient with Chondrosar-
coma of 6th and 7th Segments of the Thoracic Spine. A: Axial 
View. B: Coronal View.

operative outcome in patients with metastases was 
radical tumor resection, and total tumor resection 
in patients with primary tumors.

Surgical Technique

A multidisciplinary approach was necessary, so 
surgeries were performed in tandem with a neu-
rosurgeon and a trauma surgeon. After induc-

A
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tion of anesthesia, all patients were turned into 
the prone position. An extended midline incision 
was made, and the paravertebral muscles were de-
tached from the spinous processes to expose the 
affected vertebras. To obtain sufficient exposure, 
muscle detachment of at least 2-3 neighboring 
segments in caudal and cranial directions was nec-
essary. Laminectomy and total gross resection of 
the tumorous posterior column were performed, 
followed by bilateral costotransversectomy on all 
the affected vertebras so that the pleura was suffi-
ciently exposed and free of the tumor. Subsequent 
corpectomy was performed – total in six patients, 
and partial in six patients.  Leksell, Kerrison, and 
Ferris-Smith rongeurs were used in this process. 
Hemostasis at this point was challenging, and we 
used a bipolar coagulator and various haemostatic 
materials. Next, discectomy of neighboring seg-
ments was performed. In 11 patients, a titanium 
cage of appropriate size was inserted to recon-
struct the anterior column. In one patient, we used 
a temporary polymethyl methacrylate interbody 
spacer. In this patient, we later performed another 
operation using a transthoracic approach for re-
moval of the polymethyl-methacrylate interbody 
spacer, followed by anterior interbody fusion with 

Figure 2. Preoperative MRI of a Patient with Metastasis of 
a Colorectal Carcinoma of the 5th and 6th Segments of the 
Thoracic Spine. A: Axial View. B: Sagittal View.

an iliac crest tricortical graft, and an anterior plate 
fixation system. 

At the stage when discrete manipulation of 
the dura and spinal cord was necessary, neuro-
monitoring was used to control the deterioration 
of motoric and somatosensoric evoked poten-
tials. Neuromonitoring allowed us to adjust the 
technique of resection or titanium cage insertion 
promptly, when harmful manipulation of the dura 
and spinal cord was registered, thus avoiding any 
long-term iatrogenic neurological deterioration. 
In all patients, posterior column stabilization was 
necessary. We used Universal Spinal System (USS) 
screws, and a rod fixation system on 2-3 neighbor-
ing segments in the cranial and caudal direction. 

Neurological status examination and pain as-
sessment were repeated upon discharge and at out-
patient check-ups approx. 3 weeks after discharge. 
All the procedures used in our study were in ac-
cordance with the Declaration of Helsinki from 
1975 and its amendments from 1983.

Results

Our results showed that costotransversectomy, 
laminectomy, corpectomy, spinal column stabili-

A
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zation, and reconstruction via an extensive pos-
terolateral approach were successful in the treat-
ment of giant spinal epidural metastases and pri-
mary tumors.

Examples of spinal stabilization and fixation 
with USS, as performed in all the patients, are pre-
sented in Figure 3, Figure 4 and Figure 5.

Figure 3. Postoperative CT of a Patient after Vertebrectomy 
of the 5th and 6th Segments of the Thoracic Spine, Cage In-
sert and Fixation with the Universal Spine System between 
the 2nd and 9th Segments of the Thoracic Spine (coronal 
and Sagittal View).

Figure 4. Postoperative CT, Sagittal View, of a Patient after 
Vertebrectomy of the 6th, 7th and 8th Segments of the Tho-
racic Spine, Cage Insertion and Fixation with the Universal 
Spine System between the 4th and 10th Segments of the 
Thoracic Spine.

Figure 5. Postoperative CT, Sagittal View, of a Patient after 
Vertebrectomy of the 5th, 6th and 7th Segments of the Tho-
racic Spine, Cage Insertion and Fixation with the Universal 
Spine System between the 3rd and 9th Segments of the Tho-
racic Spine.

Despite the extended duration of the operation 
and significant blood loss during tumor resection 
and vertebrectomy, there were no major perioper-
ative complications. All patients were discharged 
from the intensive care unit back to the hospital 
department within a week after the surgery. 

Postoperative follow-up showed no deteriora-
tion of neurological status. Furthermore, there was 
a moderate to significant improvement of parapa-
resis in all patients for weeks after surgery. The 
most notable improvement was significant pain 
relief in all of the patients. None of the patients had 
issues with failure of the implanted hardware. Two 
patients died less than six months after the surgery 
due to the advancement of the primary malignant 
process.

Discussion

In the present study we demonstrated the suitabil-
ity of an extensive posterolateral approach in cases 
of giant spinal epidural metastases and primary 
tumors such as chondrosarcomas, synovial sarco-
mas and aneurismatic bone cysts.
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Using the extensive posterolateral approach 
enabled us to achieve maximal tumor resection 
and spine instrumentation in a one-step proce-
dure. Similar results were achieved in other recent 
clinical studies that addressed the posterolateral 
approach (6-12). Despite its relative invasiveness, 
we confirmed that such an approach is safe and 
predictable as it is more familiar to neurosurgeons 
than the transthoracic approach, that usually re-
quires the assistance of thoracic surgeons as well. 
Surgical treatment of patients with cervical spine 
tumors favors the extensive posterolateral ap-
proach even more as it facilitates septation of the 
vertebral artery, and enables complete exposure 
of lateral portions of dumb-bell tumors similar to 
those in other segments of the spine. In their clini-
cal study, Zhao et al. achieved complete resection 
of the tumor with insignificant blood loss (13).

The selection of patients for operative treat-
ment was challenging since no scoring system can 
reliably evaluate every patient with a spinal tumor. 
Our selection process focused on predicting pa-
tients’ QoL and life expectancy. The decision-mak-
ing process is usually multidisciplinary, and the 
NOMS, Tomita, Tokuhashi, and Karnofsky scales 
have to be taken into consideration.

Despite favourable results in the early post-
operative phase in our study, there was suscepti-
bility for general complications for patients with 
spinal metastases, which is in line with the study 
by Choi et al. (14). Due to the anatomical chal-
lenges in spine surgery, severe complications, 
such as injury to neural structures, the lungs, 
or vascular and visceral injuries, might oc-
cur. Mohme et al. and Bellut et al. showed better 
postoperative pain improvement in patients with 
a higher degree of stenosis, and those with an as-
sociated degenerative condition of the spine (15, 
16). The histological type of the tumor does not 
predict early postoperative outcome but has an 
impact on prognosis. The anatomical location of 
the tumor affects the postoperative outcome. In es-
sence, patients with SCC in the cervical spine ben-
efited from surgical treatment the most; patients 
with SCC in the thoracic spine had less favourable 
prognostic factors in terms of postoperative pain, 

while patients with primary tumors in the sacral 
region had less favourable overall survival (15).

In our study, no patient required revision. In 
the study by Quraishi et al., reoperation rates of 
spinal metastases remained relatively low (10.7%), 
with surgical site infection accounting for 42%, 
failure of instrumentation 26%, and local recur-
rence 16% of revisions (17). The difference be-
tween our study and Quraishi et al. is a result 
of the smaller number of cases. 

In general, surgical treatment should be offered 
to selected patients with primary spine tumors or 
spinal metastases, as it provides rapid improve-
ment in pain, and to a certain extent, improved 
neurological performance. Indications for surgery 
are wide, since even less extensive palliative pro-
cedures significantly improve QoL. Postoperative 
follow-up in similar clinical studies showed im-
provement or at least stabilization of the patients’ 
symptoms, with very few patients deteriorating in 
the months following the surgery. Age >80 years 
contributes to less neurological improvement af-
ter surgery; however, age itself should not be the 
determinative factor in the decision for surgical 
treatment. Functional outcome and QoL can be 
significantly improved despite a short survival rate 
(18).

Conclusion

In our study, we showed the suitability of an ex-
tensive posterolateral approach with costotrans-
versectomy, laminectomy, corpectomy, spinal col-
umn stabilization, and reconstruction as a safe and 
effective one-step approach. It represents a good 
compromise between invasiveness and sufficient 
exposure for both tumor resection and spinal col-
umn reconstruction, for selected patients with ex-
tradural tumors with spinal canal involvement.

Good short-term clinical improvement can be 
achieved, but the long term results depend on the 
advancement of the initial disease. Careful evalu-
ation and selection of patients are necessary to 
achieve clinical improvement and prolonged life 
expectancy. The best results are achieved with a 
multidisciplinary approach. 
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What Is Already Known on this Topic:
Various surgical approaches, such as anterior transthoracic, postero-
lateral, and posterior are in use for the treatment of giant spinal epi-
dural tumors. Universal consensus on which surgical approach should 
be practiced has not yet been reached, nor as to which is the safest and 
least invasive, while still providing sufficient tumor exposure and allow-
ing adequate instrumentation.

What this Study Adds:
An extensive posterolateral approach to giant spinal epidural tumors is 
a safe and effective one-step approach, allowing sufficient exposure for 
both tumor resection and spinal column reconstruction.
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