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Pain	

The	most	common	complaint	in	patients	with	bone	
metastases	(BM)	are	pain	and/or	impaired	mobility	



Uncomplicated painful BM 

Clinical classification of bone metastases (BM)  

Complicated BM 

•  Metastatic spinal cord compression 

•  At risk of fracture/vertebral collapse 

•  Spinal instability 

•  Soft tissue mass or extra-osseous 
component  

•  Post surgical intervention for bone 
fixation 

•  Neuropathic pain 
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à Pain response rates and the side effects for MFRT doses were extracted 

à 17 studies  were included; only 4 studies directly compared MFRT doses with 
each other 

à No major difference exists between the schedules and toxic events studied 
in these trials. 



  25 randomized trials 

  5617 patients 

  Overall response rate: 

 

  Complete response rate: 

 

 

  60% (1696/2818) in single fraction arms 
 

  61% (1711/2799) in multiple fraction arms 

  23% (620/2641) in single fraction arms 
 
  24% (634/2622) in multiple fraction arms 

2012 

The only thru difference: higher re-treatment rates in single fraction RT 









Palliative radiation therapy for bone metastases: Update of an ASTRO Evidence-
Based Guideline 
 
Ø  Four RT schedules to treat previously un-irradiated tumors:  
•  a single 8 Gy fraction;  
•  20 Gy in five fractions (i.e.: 5 times 4 Gy);  
•  24 Gy in six fractions (i.e.: 6 times 4 Gy);  
•  or 30 Gy in 10 fractions (i.e.: 10 times 3 Gy).  

Ø  Re-irradiation should be considered if patients experience recurrent or 
persistent pain more than a month following EBRT for peripheral bone 
metastases or spine lesions.  

Ø  Advanced techniques such as SBRT for primary treatment or retreatment of 
spinal lesions should be considered only in clinical trial or registry settings and 
that physicians should consult the current ASTRO white paper on SBRT.  

Ø  Other than RT therapies: Neither surgery, radiopharmaceuticals, 
bisphosphonates nor kyphoplasty/vertebroplasty obviate the need for EBRT.  







the	rates		

How should radiation oncologists interpret the ASTRO evidence-based guide-line….... 
S Raman, R Chow, P Hoskin , E Chow 

  in USA the use of SF RT is low. Various reasons for this have been 
proposed, including a remuneration framework 

  ASTRO guideline  & ASTRO Choosing Wisely campaign recommendation 3 
may not actually encourage radiation oncologists to adopt SF RT, despite 
the strong evidence and consensus (100% agreement on Key questions 1-3)  

  Physician judgment and discretion regarding number of fractions is essential 
to optimize patient outcomes when considering 

•  the patient’s overall health,  
•  life expectancy, and  
•  other factors related to the patient, tumor characteristics, or treatment 

  SF RT is associated with slightly higher rates of retreatment compared with 
MF RT; 20% versus 8% 
  the role of re-irradiation and highly conformal RT 







•  Patient	heterogeneity		
à  Complicated	BM	definition	(only MSCC & impending fracture not BM associated with a soft tissue 

mass or extraosseous component, neuropathic pain, need for post-surgical radiation)	
	
•  Limited	overall	survival/follow-up		
à  short	median	survival	and	short	FU	
	
•  Lack	of	formal	assessment	of	non	pain	endpoints		
à	lack	of	evaluation	of		incidence	of	pathologic	fracture	&	duration	of	local	control	

Concerns in randomized trials evaluating fractionation for bone 
metastases:  

Future directions 
Trials of RT for bone mets should incorporate more stringent stratification for prognosis 
(e.g., prognostic scores as  RPA-recursive partitioning analysis in brain mets). 



Prognostic	Scores	

Westhoff	PG;	IJROBP	-	2014	

Model	 Variables	 C-statistic	

Complex	
(Best)	

Sex	
Primary	tumor	
Visceral	Mets	
KPS	
VAS-general	health	
VRS-valuation	life	

0.72	

Simple	
(Adequate)	

Primary	tumor	
KPS	

0.71	
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Three	possible	scenarios:	
	

1.	no	pain	relief	after	first	time	radiation	

2.	partial	response	to	first	time	radiation	
	

3.	pain	relapse	after	either	partial	or	complete	response	to	the	first	time	radiation.	

Reluctance from radiation oncologists to prescribe re-irradiation 

  Systematic review on conventional external beam palliative re-irradiation 

  Evaluable population: 645 patients in 15 studies 



  Although both previous responders and non-responder can improve with a re-
irradiation, responders have a higher probability to benefit from re-irradiation 

  No serious complications 

  OR rate was 68% (20% of CR) 

  Same efficacy with single and multiple fractions re-irradiation 

  Generally	primary	cancer	site	was	not	associated	with	response	to	retreatment.			
					Only	in	the	Dutch	trial,	prostate		cancer	pts	were	found	to	have	the	lowest		
					response	rate	to	re-irradiation	and	breast	cancer	pts	the	highest	

Patient prognostic factors associated with re-irradiation response:  

§  a single area of bone metastasis,  
§  a high PS, 
§  ≥ 4 months between initial treatment and retreatment 



Patients responding to re-irradiation of painful bone metastases experience:  
 
  superior QoL scores (walking ability, normal work, enjoyment of life) 

 
  less functional interference associated with pain (assessed combining 

pain relief and opioid requirement)  
 
 
 
 

In conclusion: 
 

patients should be offered re-treatment for painful bone metastases 

2014 



  KPS and primary cancer site reached the 5%-significance level. 

  Survival prediction score according to gender, primary cancer site, KPS, 
worst-pain score and age 

  KPS  50–60 and lung cancer the worst variables à 3, 6 and 12 month 
survival rates for the worst group were 64.4%, 43.0% and 19.7% ,respectively   

  We recommend a single fraction 8 Gy in the worst group identified. 
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 Metastatic spinal cord compression (MSCC) 

The Princess Margaret Hospital of  Toronto, Canada, definition:  
 

“Compression of the dural sac and its contents (spinal cord and/or cauda equina) by an 

extradural tumour mass. The minimum radiologic evidence for cord compression is 

indentation of the theca at the level of clinical features. Clinical features include any or 

all of the following: pain (local or radicular), weakness, sensory disturbance, and/or 

evidence of sphincter dysfunction”.   
Loblaw, JCO ‘98 



Spinal	cord/Nerve	root	compression	

	
“In	patients	with	known	cancer,	the	presence	of	back	pain	cannot	be	under	
evaluated,	because	it	can	be	suggestive	of	bone	metastases	until	proven	
otherwise	by	radiological	exams	(RX	±	CT	and/or	MRI).”		
	
In	particular,	back	pain	and	osteolysis	are	enough	to	warrant	a	full-spine	MRI	
which	allows:		
•  the	diagnosis	of	BM	±	spinal	cord	compression,		
•  the	numbers	of	interested	sites,	
•  a	correct	differential	diagnosis	between	benign	and	malignant	causes	of	

vertebral	body	compression	fracture	

NICE	guideline	2008;	Rades	Radiother	Oncol	59,	307-	309	,2001.	



 Metastatic spinal cord compression (MSCC) 

Major prognostic factors 

v  EARLY DIAGNOSIS 
 

v  EARLY THERAPY (within  24/48 h  from radiologic diagnosis) 
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v  Optimal RT schedule 
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Comparison	of	the	therapeutic	efficacies	of	surgery	with	or	without	adjuvant		
radiotherapy	versus	radiotherapy	alone	for	metastatic	spinal	cord	compression:		

a	meta-analysis		

SURGERY + RT VS. RT alone 

Chen	B,	et	al.;	World	Neurosurgery	-	2014		

Direct	Decompressive	Surgery	Followed	by	Radiotherapy	Versus	Radiotherapy	Alone	for	
Metastatic	Epidural	Spinal	Cord	Compression	-	A	Meta-analysis		

Lee	B,	et	al.;	Spine	-	2014		

	“Compared	with	RT	alone,	surgery	(with	or	without	adjuvant	RT)	was	associated	with	improvement	of	ambulation	
(odds	ratio	[OR],	1.74;	95%	confidence	interval	[95%CI],	1.35-2.25;	P<0.05),	pain	relief	(OR,	3.61;	95%	CI,	2.75-4.74,	
p<0.05)	and	1-year	survival	(OR,	1.92;	95%	CI,	1.37-2.71,	p<0.01).	“	

“The	meta-analysis	indicates	that	DDSR+RTx	may	produce	better	clinical	improvement	of	ambulation	status	and	
survival	than	RTx	alone	in	the	treatment	of	MESCC.	Additional	prospective	studies	are	warranted	to	better	address	
this	question.”	



Selection  criteria for surgery 

v  good PS and an expected survival of at least 6 months,  
v  spinal cord compression restricted to a single area,   
v  diagnostic doubts, 
v  spinal instability, 
v  bony compression causing spinal cord compression 

About 10% of cases 



Prognosi	 IJROBP, 2008 



Prognosi	 IJROBP, 2011 

•  Group	1	(Bad	Prognosis)		à	Short	Course	RT	

•  Group	2	(Benefit	by	Surg)	à	Surg	+	RT	

•  Group	3	(Good	Outcome)	à	RT	alone	(?)	



 Metastatic spinal cord compression (MSCC) 

v  Therapeutic options:   

                      Surgery + Radiotherapy  

                      Radiotherapy alone 

 

v  Optimal RT schedule 

  

Treatment 



There are 2 published RCTs (both by the RT Italian Group): 
 
1.  short course (8 Gy x 2) vs. split-course (30 Gy in 8 fraction) RT 

TREATMENT SCHEDULES OF RADIOTHERAPY 

Short-Course Versus Split-Course Radiotherapy in Metastatic 
Spinal Cord Compression: Results of a Phase III, Randomized, 
Multicenter Trial E. Maranzano et al 

2005 



There are 2 published RCTs (both by the RT Italian Group): 
 
2.  short course (8 Gy x 2) vs. single fraction (8 Gy ) RT  
 

TREATMENT SCHEDULES OF RADIOTHERAPY 

2009 



There are 2 published RCTs (both by the RT Italian Group): 
 
1.  short course (8 Gy x 2) vs. split-course (30 Gy in 8 fraction) RT 

2.  short course (8 Gy x 2) vs. single fraction (8 Gy ) RT  
 

No difference in outcome and toxicity 

TREATMENT SCHEDULES OF RADIOTHERAPY 



 

v   Back pain relief:  50-58% (30-35% complete response) 
 
v   Walking capacity  
               function maintained: 85-90% 
               function recovered: from paresis: 30-35% 
                                                  from plegia:     0-10% 
v   Bladder function 
               function maintained: 85-90% 
               function recovered:   10-15% 

Results after Radiotherapy                                                        
in metastatic spinal cord compression (MSCC) 



METASTATIC SPINAL CORD COMPRESSION (MSCC) 
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METASTATIC SPINAL CORD COMPRESSION (MSCC) 



Conclusions 
 
•  In	cancer	patients	a	referred	bone	pain	cannot	be	under	evaluated	in	

radiation	oncology	clinical	practice.		

•  An	accurate	clinical	assessment		is	mandatory	during	follow	up.	
	
•  Radiological	exams	-that	are	often	the	only	tools	that	allow	a	correct	

diagnosis-	should	be	prescribed	without	hesitation	to	give	a	correct	
diagnosis	and	an	appropriate	therapy.		

•  Therapeutic	choice	should	be	personalized	(surgery	when	necessary,	
the	appropriate	fractionation	regimen)		

•  A	correct	approach	can	improve	QoL	and	sometimes	survival	of	bone	
mets	patients.	

Radiotherapy	symptoms	control	in	bone	mets	


