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Background 
•  1.2 million new cases 

cancer in US/yr 
•  10 – 30% will have 

spinal mets at time of 
presentation 

•  60% will develop spinal 
mets 

•  5 - 14% will develop spinal 
cord compression 

•  Half of these patients will 
lose ability to ambulate 

Vrionis, Neurosurg Focus 2003 
Silverberg,  Cancer J Clin, 1984 
Patchell,  Lancet, 2005  
Ryken, Neurosurg Focus 2003  



  

Location of Tumors 
•  Region of the Spine 

•  Thoracic – 70% 
•  Lumbar – 20% 
•  Cervical – 10% 

•  Location within the 
vertebrae 

•  Pedicles & Vertebral 
Bodies – 85% 

•  Epidural Space – 15% 



  

What are the Goals? 
•  Palliative  

•  Reduce pain 

•  Improve quality of life  
•  Improve function, ambulation 

•  Curative 
•  Prevent Structural Instability 



  

Factors to be Considered 

•  Patient 
•  Neurological Status 
•  Pain level 
•  Life expectancy 
•  Overall health 
•  Personal Goals 
•  Family / Support system 



  

Factors to be Considered 
•  Tumor 

•  Histology 
•  Sensitivity to various 

treatments 
•  Number of metastasis 
•  Aggressiveness of lesions 



  

Factors to be Considered 

•  Mechanical 
•  Stability of spine 
•  Potential for impending 

fracture 
•  Location of lesion 



  

Treatment Options 
•  Steroids, Bisphosphonates 
•  Chemotherapy 
•  Radiation  
•  Emobilization 
•  Kyphoplasty / Vertebroplasty 
•  Open Surgery 
•  Combination 



  

Problems 
•  Literature:  

•  Retrospective 
•  Poor quality studies 

•  Poor survivorship 
•  Confounding variables 
•  Health issues 



  

Medical Management 

•  Analgesics: 
•  Opiates 
•  NSAIDS 

•  Steroids 
•  Bisphosphonates 



  

Bisphosphonates 
•  Mainstay of treatment for metastatic 

disease 
•  Reduce risks of 

•  Pathologic Fracture (OR 0.6-0.9) 

•  Hypercalcemia (OR 0.27-0.73) 
•  Need for radiation or surgical treatment 

(OR 0.67 – 1.0) 

•  No change in mortality 

Machado, Clin Therapeutics, 2009 



  

Bisphosphonates 

Machado, Clin Therapeutics, 2009 

•  Inhibit 
osteoclasts 

•  May have direct 
inhibitory affect 
on tumor cells 



  

Treatment Options 

Spine Oncology Study Group 
 

6 papers (12 recommendations) 
regarding metastatic disease 



  

External Beam Radiation 
•  Most common 

treatment for 
metastatic disease 

•  3000cGy divided 
over 10 doses is 
most common 
dosing schedule 
 



  

•  Meta-Analysis of 49 papers 
including 7985 patients 
•  Pain reduced in 46-100% of 

patients 
•  Most studies report >80% 

•  Ambulation maintained in 60 – 
100% of patients 



  

•  Limited data 
•  Common, reversible 

•  Fatigue, mucositis, bowel irritation 
•  More severe 

•  Myelitis, esophagitis, fracture 

•  Dose for 5% risk of myelopathy 
•  50Gy to <5cm of cord 

Complications 

Emani, Int J Radiat Onc Biol Phys, 1991 



  

Limitations 
•  Limited ability to help 

improve neurological 
function 
•  0 – 67% regained ability to 

ambulate 
•  Most studies <20% 



  

Radiosensitivity 
•  Favorable 

•  Lymphoma, myeloma, and seminoma 
•  Intermediate 

•  Breast and prostate cancers 
•  Unfavorable 

•  Non-small cell lung, renal cell, 
melanoma, sarcoma, and GI cancers 



  

Radiosensitivity 

Gerszten, Spine, 2009 



  

Neurological 
Improvement with XRT 

Gerszten, Spine, 2009 



  

Neurological 
Improvement with XRT 

Breast 34% 
Prostate 36% 

Non-Small Cell Lung 17% 
Gastrointestinal 14% 
Renal 29% 
Sarcoma 27% 

Gerszten, Spine, 2009 



  

Sterotactic Radiosurgery 

•  Also referred to as IMRT 
•  Image modulated 

radiotherapy 

•  High dose radiation 
delivered precisely at the 
site of the tumor 
•  16Gy in one dose 

Papatheofanis, Neurosurgery, 2009 



  

•  Radiosurgery: 27 papers 
encompassing 1655 patients 

•  Pain  
•  85% improvement 

•  renal cell, non-small cell lung, melanoma 

•  Neurological function 
•  42 – 90 % improvement 

 



  

Cost Effective 

Papatheofanis,, Neurosurgery, 2009 



  

 Complications 
•  Generally mild 

•  Esophogitis, mucositis, 
dysphagia, diarrhea, laryngitis, 
parasthesias, radiculitis 

•  0.5% incidence of post-
radiation myelopathy 

Gibbs, Neurology, 2009 



  

Spine Oncology Study Group  
Recommendations:  
Radiation Therapy 

Fischer, ,Spine, 2009 



  

Renal Cell Carcinoma 
•  Highly vascular tumor 
•  Resistant to conventional 

XRT and chemotherapy 
•  Surgery and Sterotactic 

surgery have been 
recommended for solitary 
metastasis 



  

Surgical 
Treatment 

•  En bloc 
spondylectomy 

•  Limited clinical 
data 

•  4 – 16% local 
recurrence 

•  Technically 
demanding 



  

Sterotactic Radiosurgery 

•  Local control 87 – 90% 
•  Greater with doses >24Gy 

•  Pain control 89% 
•  12.5% required late surgery for 

progressive neurological 
symptoms 



  

Spine Oncology Study Group  
Recommendations:  

Renal Cell Carcinoma 



  

Cement Augmentation 
•  Vertebroplasty 

and kyphoplasty 
•  Used to stabilize 

pathologic 
fractures or 
impending 
fractures 



  

Advantages 
•  Limited incision 
•  Short OR time 
•  Does not require 

general anesthesia 
•  May have cytotoxic 

and thermal effects 
on tumor cells 



  

Vertebroplasty 

Mendel E,Spine, 2009 



  

Kyphoplasty 

Mendel E,Spine, 2009 



Complications 

Mendel, ,Spine, 2009 



  

Spine Oncology Study Group  
Recommendations:  

Cement Augmentation 

Fischer, Spine, 2009 



  

Embolization 
•  Advocated since 

the 1960’s for 
hypervascular 
tumors 

•  Renal cell 
•  Thyroid 

•  Commonly used 
as adjunct to 
surgery 



  

Embolization 
•  Intraoperative blood 

loss decreased by 
>50% 

•  Decreased rate of 
operative 
complications 

•  4% risk of 
neurological 
compliactions 

•  1.4% permanent 



  

Spine Oncology Study Group  
Recommendations:  

 Embolization 

Fischer, Spine, 2009 



  

Surgery 



Site           % of cancers     1-yr     2-yr        3-yr       5-yr           8-yr       10-yr  
Prostate 17.4 100.0 99.5 98.9 97.6 94.5 91.7 
Breast (in situ) 2.8 100.0 100.0 100.0 100.0 100.0 100.0 
Breast (invasive) 16.3 97.8 94.8 91.9 87.1 81.9 79.2 
Lung 12.7 42.6 25.9 20.0 15.5 12.4 11.0 
Colon/Rectum 11.5 83.3 75.1 69.9 63.6 59.2 57.7 
Melanoma 3.5 97.1 94.4 92.4 90.0 88.2 87.9 
Urinary Bladder 4.3 91.5 87.1 84.8 81.9 78.9 77.4 
Non-Hodgkin 
Lymphoma 

4.2 74.2 66.3 62.1 56.3 49.9 47.0 

Uterine Corpus 3.1 93.5 89.5 87.0 84.7 83.1 82.6 
Leukemia (all ages) 2.7 67.0 58.0 53.4 47.2 40.7 38.1 
Kidney & Renal Pelv. 2.1 80.8 73.8 70.4 65.5 60.9 57.9 

Surveillance, Epidemiology, and End Results (SEER) Program of 
the National Cancer Institute – Overall Survival Rates 



SEER 5-Year Survival data in patients with metastatic 
disease 

  Prostate	
  
 

35.8	
  
  Breast (invasive)	
   24.4	
  
  Lung	
   1.9	
  
  Colon/Rectum	
   9.4	
  
  Melanoma	
   14.6	
  
  Urinary Bladder	
   5.8	
  
   Non-Hodgkin Lymph	
   44.3	
  
  Uterine Corpus	
   26.0	
  
  Kidney & Renal Pelvis	
   8.2	
  



  

Life Expectancy 

Scoring systems: 
• Tokuhashi 
• Tomita 
• Sioutos 

• Van der Linden 
• Bauer 



Recent study comparing seven scoring systems for 
survival in patients with vertebral mets found most 
important factors in predicting survival: 

 

Leithner,  Eur Spine J. 2008  

1.  The primary tumor 
type 

2.  The presence or 
absence of visceral 
metastases. 



Tokuhashi Scoring System 

Tokuhashi, Spine, 1990 

Tokuhashi, Spine, 2005 



  

Tokuhashi Scoring System 

Tokuhashi, Spine, 1990 

Tokuhashi, Spine, 2005 



  

Tomita Scoring System 

Tomita, Spine, 2001 



  

Neurological 
Compromise 



  

Dural Compression 
•  One of the most common 

reasons patients with 
metastatic disease to the 
spine will require surgical 
treatment 



  

Dural Compression 

Incidence of symptomatic dural 
compression related to tumor 
histology: 

Breast  22% 
Renal  20% 
Lung   15% 
Prostate  10% 

One-third of pts with symptomatic dural 
compression will have a second non-contiguous 
area of spinal involvement with dural 
compression. 



  

Surgery for Spinal  
Cord Compression 

•  Historically 
patients did not 
respond well to 
surgery 

•  XRT was used as 
the treatment of 
choice 

•  Before modern 
surgical 
techniques 



  

Radiation for Spinal  
Cord Compression 

Only 18 – 51% of  patients regained ambulation 

Bilsky, Spine, 2009 



  

Surgery for Spinal  
Cord Compression 

Bilsky, ,Spine, 2009 

50 – 100% of  patients regained ambulation 



  

•  Prospective, randomized trial 
•  Surgery and XRT vs XRT alone 

•  30 Gy in 10 fractions 
•  Excluded patients with paralysis 

>48hrs, highly radiosensitive 
tumors, brain mets, or <3 months 
survival 



  

Patchell Study 



  

Patchell Study 
Surgery Radiation 

Maintained ambulation 94% 74% 

Maintenance of  ambulation 153 days 54 days 

Regained ambulation 62% 19% 

Daily morphine dose 0.4mg 4.8mg 

Dexamethasone dose 1.6mg 4.2mg 

30 day mortality 6% 14% 

Improved Frankel score 91% 61% 

Improved ASIA score 86% 60% 



  

Radiation Group 
•  10 patients (20%) experienced acute 

neurological deterioration 
•  Treated with surgery 

•  Only 3 patients regained ability to 
walk 

•  4 patients had a post-operative 
complication  

•  3 wound infections 



  

Limitations 
•  In both arms, 38% of patients 

were considered unstable 
•  Based on Cybulski criteria 

•  Radiation does not provide 
stability 
•  May bias towards surgery 



  

Spine Oncology Study Group  
Recommendations:  

 Spinal Cord Compression 

Fischer, ,Spine, 2009 



  

Surgery for Instability 



  

Kostuick 
•  Divides 

vertebral body 
into 6 
segments 

•  Surgery if 3 or 
more segments 
involved 

Kostuick, ,Spine, 1988 



  

Cybulski Criterea 
1)  Anterior and middle column 

destruction with greater than 50% 
loss of vertebral body height 

2)  Collapse of 2 or more adjacent 
vertebral bodies 

3)  Tumor involving the middle and 
posterior columns with possible 
shearing deformity 

Cybulski, , Neurosurgery, 1989 



  

Cadaver Testing 
•  Vertebral 

strength 
correlates to 
product of bone 
mineral density 
and cross-
sectional area of 
intact vertebral 
body 

Dimar, ,Spine, 1998 



  

Fracture Patterns 

Shah, J Spinal Disord Tech, 2003 



  

Spinal Instability 
Neoplastic Scone (SINS) 

•  Developed by the Spine Oncology 
Study Group 

•  Includes 
•  Posterior element involvement 
•  Quality and character of pain 
•  Location 
•  Bone quality 
•  Alignment 
•  Vertebral collapse 



  

Surgery for Pain Relief 



  

•  80% patient satisfaction 
•  Patient satisfaction associated with 

younger age and neurological 
improvement 

•  Pain was not a factor 

•  Family satisfaction associated with 
improved pain and longer survival 

Fujibayashi, , Spine J, 2010 



  

Thank 
You 


