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Local and systemic radiotherapy in the treatment of 
bone metastases. 

•   S. Hellman and R. R.Weichselbaum, “Oligometastases,” 
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versus reality. Semin Radiat Oncol 2006, 16:120–130. 

•  Niibe Y, Hayakawa K: Oligometastases and oligo-recurrence: 
the new era of cancer therapy. Jpn J Clin Oncol 2010, 40:107–
111. 

•  Niibe Y, Chang JY, Onishi H, Salama J, Hiraki T, Yamashita 
H: Oligometastases/Oligo-Recurrence of Lung Cancer. Pulm 
Med 2013. 



R. R.Weichselbaum 1995 

•  Oligometastases are defined as 1–5 distant 
metastases that can be treated by local therapy to 
achieve long-term survival or cure. 



Rubin P, 2006: Restaging stage IV cancer. 

 Rubin’ s TNM staging system 

• M:                                  “M1”  Solitary metastasis. 
                                         “M2”  Oligometastases . 
                                         “M3”  Multiple metastases.  

• S                   Presence and levels of any serological markers. 
• H                  Karnofsky scale (condition of the patient). 
• A or B          Patient is symptomatic or not. 







 Niibe-Onishi-Chang classification 2013 
•  Oligometastases and oligo-recurrence are cancer and organ-specific. 

•  Sync-oligometastases and oligo-recurrences. Sync-oligometastasis 
indicates a state of oligometastases with active but controllable 
primary lesions.  

 
•  Polymetastases: worse prognosis. 
  
•  Oligorecurrence of breast cancer, patients are reported to achieve 
     relatively favorable survival; patients with bone-only oligorecurrence 
     were still alive at the last followup (median followup, 40 months). 



Niibe I, Hayakawa K. 2010 
Patients with Stage IV of Cancer: 
 

• Oligometastatic disease at diagnosis.  

• Oligoprogressive disease after cytoreductive therapy. 

• Oligorecurrent disease after curative locoregional therapy. 
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Bone metastases  
•  “Uncomplicated”: bone metastases can be defined as: 

presence of painful bone metastases unassociated with 
impending or existing pathologic fracture or existing spinal 
cord or cauda equina compression. 

 
•  “Complicated”: Approximately one-third of bone metastatses. 

 

Tiwana MS, Barnes M, Yurkowski E, Roden K, Olson RA. Incidence and treatment patterns of complicated bone metastases in a 
population-based radiotherapy program. Radiother Oncol 2016 Mar;118(3):552-556. 
 

 





Radiotherapy and Bone Metastases 

•  Objectives:  

ü  Palliation of symptoms  

ü  Pain control (within 24-48 hours) 

ü  Bone lesion stabilization 

ü Delay pathological fracture, spinal cord compression 
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Dose Fractionation Schedule 
8Gy in one fraction is recommended for the treatment of uncomplicated bone metastases. 
Numerous randomized controlled trials have consistently demonstrated the equivalence of single 
and multiple fraction schedules for the palliation of pain. Meta-analyses of these trials have 
repeatedly shown no significant differences between single fraction and multi-fraction RT 
regimens with regards to rates of pathological fractures, spinal cord compression, QOL, acute 
toxicity, time to first improvement in pain, time to complete pain relief, time to pain progression, 
or opioid use. There is insufficient evidence to recommend a specific dose fractionation schedule 
for oligometastatic disease  although effectiveness of single fraction EBRT in patients with a life 
expectancy of >12 months has been established.  
 
• Nguyen J, Chow E, Zeng L, Zhang L, Culleton S, Holden L, et al. Palliative response and functional interference outcomes using the Brief Pain Inventory 
for spinal bony metastases treated with conventional radiotherapy. Clin Oncol (R Coll Radiol) 2011 Sep;23(7):485-491. 
• Lutz S, Berk L, Chang E, Chow E, Hahn C, Hoskin P, et al. Palliative radiotherapy for bone metastases: an ASTRO evidence-based guideline. Int J Radiat 
Oncol Biol Phys 2011 Mar 15;79(4):965-976. 
• Lutz S, Chow E. A review of recently published radiotherapy treatment guidelines for bone metastases: contrasts or convergence? J Bone Oncol 2012;1(1):
18-23.  
• Souchon R, Feyer P, Thomssen C, Fehm T, Diel I, Nitz U, et al. Clinical Recommendations of DEGRO and AGO on Preferred Standard Palliative 
Radiotherapy of Bone and Cerebral Metastases, Metastatic Spinal Cord Compression, and Leptomeningeal Carcinomatosis in Breast Cancer. Breast Care 
(Basel) 2010 Dec;5(6):401-407.  
• Coleman R, Body JJ, Aapro M, Hadji P, Herrstedt J, on be half of the ESMO Guidelines Working Group. Bone health in cancer patients: ESMO Clinical 
Practice Guidelines. Ann Oncol 2014 Apr 29.  
• Lutz S, Lo SS, Chow E, Sahgal A, Hoskin P. Radiotherapy for metastatic bone disease: current standards and future prospectus. Expert Rev Anticancer 
Ther 2010 May;10(5):683-695.  
• Chow E, Harris K, Fan G, Tsao M, Sze WM. Palliative radiotherapy trials for bone metastases: a systematic review. J Clin Oncol 2007 Apr 10;25(11):
1423-1436.  
• Wu JS, Wong RK, Lloyd NS, Johnston M, Bezjak A, Whelan T, et al. Radiotherapy fractionation for the palliation of uncomplicated painful bone metastases 
- an evidence-based practice guideline. BMC Cancer 2004 Oct 4;4:71.  
• Sze WM, Shelley MD, Held I, Wilt TJ, Mason MD. Palliation of metastatic bone pain: single fraction versus multifraction radiotherapy--a systematic review 
of randomised trials. Clin Oncol (R Coll Radiol) 2003 Sep;15(6):345- 352.  





Survival functions and total reduction of analgesic treatment. 
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Tokuhashi Y, Matsuzaki H, Toriyama S, et al. Scoring system for the preoperative evaluation of metastatic spine tumor 
prognosis. Spine 1990;15: 1110–3. 









Algorithm of radiosurgery for spine metastasis  





Cox BW, Spratt DE, Lovelock M, Bilsky MH, Lis E, Ryu S, et al. 
International SpineRadiosurgery Consortium consensus guidelines 
for target volume definition inspinal stereotactic radiosurgery. Int J 
Radiat Oncol Biol Phys 2012;83:e597–605. 

• Sector 1 : vertebral body; 
• Sectors 2 and 6: pedicle; 
• Sectors 3 and 5: transverse processes and vertebral lamina; 
•Sector 4 : spinous proces. 

Cervical vertebra 

Thoracic vertebra 

Lumbar vertebra 

Timmerman RD. An overview of hypofractionation and introduction tothis 
issue of seminars in radiation oncology. Semin Radiat Oncol 
2008;18:215–22. 
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Taneichi Score  



Conclusion: The evaluated patients showed unchanged stability of involved vertebral bodies 
after 6 months. RT seems to be effective in terms of pain reduction and 
improvement of neurological deficits. Regarding the short survival after bone 
metastases, shortened fractionation schedules may be preferred in patients with 
exhausted systemic therapy options. 
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Radium is very similar to 
calcium. And like calcium, 
active bone cells take up the 
radium. This makes it a good 
way of specifically targeting 
bone cancer cells. Cancer 
cells are more active than 
normal bone cells and so are 
more likely to pick up the 
radium 223.  







(A) Pretherapeutic (B) 3 months after four times 223Ra 





Strontium-89-chloride Samarium-153-EDTMP. 

Rhenium-186-HEDP 
Rhenium-188-HEDP 

Radium-223-chloride 



Conclusions 

“The new restaging of disease, in cancer patients with stage 
IV,  has allowed to improve the quality of life and, in some 
cases the survival, through a local and systemic radiotherapy 
applied respecting the characteristics of the disease.” 


