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Spine tumours 

 15% of the primary tumours of 
the CNS affect the spine  

 The spine manifestation 
appear around 10% of cancer 
patient (growing ↑) 
 

Location: 
 Extradural (55%) 
 Intradural-extramedullary 

(40%) 
 Intramedullary (5%) 



Classification 

 The classification of CNS tumors is 
based on the WHO histological criteria. 

  In addition to morphological and 
immuno-histochemical examinations, 
molecular biological examinations (e.g. 
FISH; fluorescent in situ hybridization) 
play an increasing role in tumor 
analysis and therapy.  



WHO CNS 5 2021 
(simplified) 
classification 

MOLECULAR GENETICS: 
IDH1, 1p19q, ATRX 
(MGMT METILATION) 
 
NOS – No Genetic 
examination 



WHO CNS 5 2021 (simplified) 
classification 



Location of spine tumours in 
the spinal canal 

 szegmental-lateral (confined to 
one side) 
– e.g. neurinoma, meningeoma 

 axial-longitudinal 
– e.g. intramedullary  tu. 

 szegmental-axial 
– e.g. intramedullary cavernous haemangioma 

 lateral-longitudinal 
– e.g. cauda ependymoma 

 



Intradural-extramedullary 

 80 % meningeoma & 
neurinoma/neurofibroma 

 15 % filum terminale ependymoma 
 5 % etc. (paraganglioma, metastatic etc.) 



Meningeoma 

 Originate from arachnoid layer (or 
coming from fibroblast attached to 
dura and pia mater) 

 5th & 6th decade most frequent 
 75-85 % female 
 80 % dorsal spine 
 10 % extra and intradural 



Intradural extramedullary 
tumours: meningeoma 



Schwannoma & 
neurofibroma 

 25 % of intradural tumor 
 4th-6th decade 
 1:1 male-female 
 10-15 % spread into neuroforamen and 

extradurally 
 10 % epidural or paraspinal 
 1% intramedullar (perivascular nerve sheet)  
 2.5 % malignant (nerve sheet – 50% M. 

Recklinghausen) 



Intradural extramedullary 
tumours : neurinoma 



Filum terminale 
ependymoma 

 Neuroectodermal derivation of filum 
terminale 

 40 % of ependymomas localised in the 
spinal canal 

 3th-5th decade 
 1:1 male-female 
 Benign (in younger age can be more 

agressive) 



Myxopapillary ependymoma 



Intraoperative electrofiziology 



Intraoperative electrofiziology 



Minimal invazivity 

 allow to minimize resection of and 
injury to tissues not directly 
involved in the pathologic process 

 possible to decrease the 
secondary demages 

 These principles are valid under 
the  surgical removal of the 
tumour,  and the approach also. 




















 Multilevel laminectomies 
 

Disadvantages: 
 -spinal deformities 
 -instability 
 -subluxation 
 -invasion of haematoma and scar tissue into the 

spinal canal 
 -lack of posterior bony protection of the spinal cord 
 -etc.  
 

 

Standard spinal canal approach 



Postlaminectomy deformity  

Correction is difficult or impossible 



The alternative approaches  

 Alternative laminectomies 
 Laminotomies, laminoplasty 
 Partial hemilaminectomy 
  



The new minimal invasive 
surgical approaches to remove 

spine tumours 



Laterally located pathologies : 
partial unilateral laminectomy 

Applicable along the whole spine, 
multiple „windows” if necessary 



Technique 



  



  



  



  



Partial unilateral laminectomy 

The bone removal depend on the localization of the 
lesion (pre- & intraoperative localization) 



Multilevel partial unilateral laminectomy: 
laterally-longitudinally located pathologies 



Hemi-semi laminectomy 
 



Tumour removal: meningeoma 



Tumour removal : meningeoma 



The tumour confined to both 
side 



CI-II neurinoma 



CI-II neurinoma 



CI-II neurinoma 



CII neurinoma postoperative 
CT  

 



CII meningeoma 



CII meningeoma 



Hemi-semi laminectomy 

 The unilateral partial hemilaminectomy 
(named hemi-semi laminectomy) 
approach suitable for the mainly 
laterally located intra- or extradural 
lesions, confined to one side 



Tumours extending into the 
neuroforamen  

approximately 15 % extend along the cervical nerve root inside 
the foramen and extraforaminally 



Modified hemi-semi laminectomy 

Supraforaminal „burr hole”  
technique:  no facetectomy 

 
   



Tumour removal 



Modified hemi-semi laminectomy 

 „Open tunnel”  technique 
 partial facetectomy 

extent of extraforaminal 
component 



Tumour removal 



Supraforaminal „burr hole” and 
„open tunnel”  technic 

 Suitable approach for tumours 
extending into the neuroforamen, and 
extraforaminally 



Neurofibroma 
(shape of a sandglass) 



Tumours extending 
paraspinally 



Tumor removal 



Tumor removal 



Paraspinal approach 



Advantages 

Less bone removal 
 

  Sparing with facet 
joint 

                 ↓ 
Static stability 
improvement 

 
 

 



Advantages 

 No contralateral muscle 
detachment and no touch of 

supra- and interspinosus 
ligaments 

↓ 
    Dinamic stability improvement 

 
  Cosmetic (incision to be limited to 

the immediate region of 
exploration of the spinal canal, 

normal posterior median furrow) 



Laterally longitudinally located 
pathologies - 

multi hemi-semi laminectomy 



Multi hemi-semi laminectomy 



The surgical removal of 
intradural, ventrally located 
tumours in the spinal canal 



C V ventrally located 
meningeoma  



Corpectomy 



Dural opening 



Tumor removal 



Tumor removal 



Tumor removal 



Dural closure 



Postoperative MR  



X-ray 2 years later 



Transoral approaches 



CC junction – intradural 
tumour (meningeoma) 



Navigation assisted approach 



CC junction – intradural 
tumour (meningeoma) 



Summary 

The novel minimally invasive techniques 
enables surgeons to obtain a sufficient field 

for exploring different spinal pathologies 
with preservation of the posterior structures 

of the spine and the attachments of the 
muscles. 



Thank you for your attention! 
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