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Brain	metastases:		
background		

•  Systemic disease to the brain is unfortunately a quite 
common event  

•  Radiotherapy, especially with the great technical 
development during the past decades, represents a 
cornerstone of current treatment options  

•  Despite advances in treatment options, the prognosis 
is still poor  
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Brain	metastases:		
background		

•  Many patients affected with brain metastases die as a 
result of extra-cranial disease progression 

•  A substantial number of brain metastases patients 
suffer from the local tumor progression in the CNS  

•  Optimising local control is thus of paramount 
importance  



Brain	metastases:		
background		

 
Corollary: 

•  Development of symptomatic brain metastases has a 
substantial impact on patient’s quality of life (QoL) 
and neuro-cognitive function  



 

•  Treatment decisions must be individualized based on a 
complex array of both patient-specific and tumor-
specific characteristics 

WBRT 
Radiosurgery	



Radiosurgery (SRS) and FSRT   



Radiosurgery (SRS) and FSRT   

Actuarial local control and survival rates and crude radiation necrosis 
rates  about SRS and FSRT 



Local control is highly dependent upon dose!!! 

Radiosurgery (SRS) and FSRT   



Decision-making factors The	 cutoff	 number	 used	 when	 switching	 from	 SRS	 to	 WBRT	
compared	with	 the	number	of	paIents	with	brain	mets	 treated	
per	month	



Very high conformity for multiple lesions: 
 

Achievable using multitude of techniques: 
Gammaknife, dedicated Linacs,Cyberknife 

Innovations in Radiosurgery:  
Radiosurgery for multiple brain mets: > 3-4 mets eligible to SRS?  



SRS vs WBRT: it’s not a numbers game! 







Post-operative radiotherapy:  
SRS to resection cavity 

Challenging the tradition of adjuvant WBRT??? 



PRE-operative SRS? 
SRS administered shortly before surgery 

Rationale 
 
-  To improve LC due to improved targeting of an intact mets  

-  To reduce the risk of leptomeningeal dissemination and 
radionecrosis 



Brain mets in breast cancer  

-  In pts  with triple negative breast cancer, the risk of CNS relapse may be 
as high as 46%, and CNS involvement often occurs in the setting of active 
systemic disease 

-    In pts with HER2-positive disease, up to 40%–50% will develop BM 
often despite controlled systemic disease. 

-     Clinical trials of lapatinib in combination with capecitabine have 
demonstrated activity with a CNS objective response rate of 20% in 
patients with previously treated BM 

-   Afatinib (alone or in combination with vinorelbine) did not demonstrate 
efficacy and was not as well tolerated. Single-agent neratinib had low 
efficacy in previously treated BM (CNS objective response rate of only 8%) 
but neratinib in combination with chemotherapy may prove more 
efficacious.  



Brain mets in breast cancer  

-  Other promising agents in clinical trials for breast cancer pts with BM 
include trastuzumab + emtansine (for HER2+ disease), pathway 
inhibitors of phosphatidylinositol 3-kinase–mammalian target of 
rapamycin, CDK4 inhibitors, and poly(ADP-ribose) polymerase 
inhibitors. 

-  No increased toxicity of cranial SRT combined with Anti-Her2 
(trastuzumab); however  very limited available data 

-  No studies with concurrent lapatinib and RT  

  



Toxicity of concurrent SRT and TKIs  
 
 
-  EGFR-inhibitors (gefitinib, erlotinib, lapatinib):   

No increased toxicity in cranial SRT   
(Phase 1 trials and retrospective data) 
 
-  ALK-Inhibitors (crizotinib, ceritinib, alectinib):   

Available data does not allow for a robust conclusion on safety of 
combined crizotinib, ceritinib, alectinib and SRT. 



- Anti-CTLA-4 (ipilimumab): the available studies are small but suggest 
that concurrent cranial SRT with ipilimumab is safe. 
 
- Anti-PD-1/PD-L1 (nivolumab, pembrolizumab):  the data on combined 
SRT and nivolumab is insufficient for conclusions 

- BRAF-Inhibitors (vemurafenib, dabrafenib): data on CNS toxicity after 
combined cranial SRT and BRAF-inhibitors is conflicting. However, high 
rates of toxicity reported in some studies warrant caution.   
 
- MEK-inhibitors (trametinib): the very small number of patients treated 
with combined SRT and MEK inhibitors does not allow to draw any 
conclusions about its safety. 



Summary	and	Conclusions	
what	type	of	RT	is	indicated	in	brain	mets?	

•  Neurosurgery has an important role 

•  SRS represents the best option for small and/or unresectable mets 
(maximum number < 4-5 and maximum size < 3 cm)  

•  Probably safe and effective to treat multiple small deposits  

•  Role of adjuvant irradiation (post-op WBRT? Pre or post-op SRS? 
Observation? ) 

•  WBRT with hippocampal sparing may be useful in multiple mets where 
SRS not feasible (remind results of QUARTZ trial in clinical practice) 

•  WBRT with SIB not yet shown to improve outcomes but has potential  

Individualise treatment and MDT evaluation!!!! 


