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BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

INTRODUCTION 

 
•A further increase in incidence of BM is seen in 
breast cancers patients with: 
-estrogen receptor (ER) negative  
-HER2 positive. 
 

 
•Relapses in the CNS are common (>50%) and 
represent a barrier to cure patients with breast 
cancer. 
 
• Less than 20 % of patients survived 1 year. 
 

Bendell JC, Cancer 2003 

Lin NU, JCO 2004 

 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

SYSTEMIC TREATMENT 

 
•“Consensus guidelines” on systemic treatment 
after BM inHER2 positive breast cancer patients are 
lacking.  
 
•May be Trastuzumab is not able to cross the BBB 
 
•In fact, almost one-third of metastatic BC patients 
that receive Trastuzumab eventually will develop 
BM . 

 

Brufsky AM et al, Clinical cancer research 2011 

 

Duchnowska R, Oncologist 2012 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

PROGNOSTIC FACTORS 

Gil-Gil MG et al .Clin Trasl Oncol 2014 

 

•KPS <70, 
• age >65,  

•uncontrolled Primary,  
•extracranial metastasis,  

 
are “prognostic factors” 

and…. 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Therapeutic ALGORITM 

Gil-Gil MG et al .Clin Trasl Oncol 2014 

 

•KPS <70, 
• age >65,  

•uncontrolled Primary,  
•extracranial metastasis,  

 
….influence the therapeutic 

algoritm 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

LOCAL TREATMENT FOR 
SINGLE/FEW MTS 

Case of best prognostic factors: 
 

•Surgery? 
•SRS? 

•Adding WBRT? 
 

…No consensus!!! 
 

Gil-Gil MG et al .Clin Trasl Oncol 2014 

 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Surgery(plus WBRT) vs WBRT 

1990(!!) 

•Brain recurrence (BR) was less frequent in the 
surgical group than in the radiation alone group  
(20 vs 52 %; p>0.02).  
 
•Median OS was significantly longer in the surgical 
group than in the radiation group  
(40 vs 15 weeks; p<0.01). 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Surgery (plus WBRT) vs WBRT 

…Thus, Surgery (plus WBRT) is the best option?? 
 
•Operative mortality has to be weighed against any possible benefit from 
surgery. In earlier series of patients with single brain metastases who were 
treated with surgery, operative mortality rates were in the range of 10-34% 

 

 

 
Patchell RA, et al Neurology 1986 
Kelly PJ et al, Neurosurgery 1988, 
Sundaresan N, Et al J neurosurg 1983  

…What about SRS?? 



RADIOSURGERY 

Stereotactic radiosurgery (SRS) 
 

•“Stereo”: “solid” or “3-dimensional” 
•“Tact”: (to touch) 
 
Thus it means: “3 dimensional arrangement to touch” 
 
 
 
 
 

Able to  delivery : 
“High doses to small volume with maximum 

surrounding organ sparing” 
 
 

Isolated brain metastasis from Breast Ca. 
Dose prescription:  25 Gy in single session (ICRU)  



Non-Invasive 

Invasive 

RADIOSURGERY FOR SINGLE/FEW BRAIN METS 

Frame-based 

No frame-based 

Gamma-Knife 

LINAC 



 

Radiosurgery is intended to provide: 
• > local tumor control,  
• improve clinical symptomatology,  
•enhance survival.  

 
All of these radiosurgical goals are generally achieved with: 
• low morbidity,  
• low cost,  
• essentially zero mortality  
 

Noyes et al, Radiosurgery 1996;  
Rutigliano et al, Neurosurgery 1995 

BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

SRS 



 
•NO randomized trials comparing surgical metastasectomy with SRS 
•Retrospective reports support comparable outcomes. 

 
•The SELECTION of treatment should depend on patient- and disease-related 
factors(SIR/RPA). 
 

 
Noyes et al, Radiosurgery 1996;  

Rutigliano et al, Neurosurgery 1995 

BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Surgery vs SRS 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Surgery+WBRT vs SRS+WBRT 

 

 

 

Several retrospective studies have compared S + WBRT with SRS + WBRT.  
 
All of them reported no significant differences on OS or longer time to BR 
 
( …except for one, that showed an improvement for S+WBRT, although 
probably there may have been a selection bias, since SRS patients were poor 
candidates for surgery. Bindal  AK et al, J Neurosurgery 1996) 



. 

3 FRACTIONS (>8 Gy per fraction) 

2 FRACTIONS (> 11.5 Gy per fraction) 
Lesion diameter >3 cm 

Wiggenraad R, et al. A systematic review. Radiother Oncol 2011 

FRACTIONATED STEREOTACTIC RADIOSURGERY 



WBRT has been routinely added to SRS  for single/few mts…  
…. until this paper 

 

RADIOSURGERY FOR SINGLE/FEW BRAIN METS 

•Patients treated with SRS plus WBRT were at a greater risk of a significant decline in learning and memory function compared to 
SRS alone.  

•Initial treatment with a combination of SRS and close clinical monitoring is recommended as the preferred treatment strategy. 



  
 
 
 
 
 

Brain metastases: 

SRS vs SRS + WBRT                        

randomized clinical trials 

Courtesy of Dr. E. Maranzano, Terni 

WBRT could reduce neurcognition… 
But what about Outcome? 



Randomized phase III trials in brain metastases 
SRS vs SRS + WBRT: 

# of patients Intracranial 
progression free 

survival (months) 

Overall survival 
(months) 

Aoyama 2006 132                          
(67 SRS vs 65 
SRS+WBRT) 

at 1 year: 

24% vs 53%        (p < 
0.001) 

 

8 vs 7.5                    (p 

= 0.42)  

Chang 2009 58                        (30 
SRS vs 28 SRS+ 

WBRT) 

at 1 year: 

27% vs 73%        (p = 

0.0003)  

The trial was early 
stopped for toxicity 

in the combined arm 

Kocher & Soffietti 
2010 

359 

(179 SRS/Surg. vs 
180 SRS/Surg + 

WBRT) 

 

3.4 vs 4.6               (p 

= 0.02)  

 

10.9 vs 10.7          (p 

= 0.89)  

Mondschein 2010 
(Abst ASTRO) 

MELANOMA 

74 

45 SRS vs 29 
SRS+WBRT 

 

2.1 vs 3                   (p 
= 0.815) 

 

6 vs 6.5                      
(p = 0.956) 

Courtesy of Dr. E. Maranzano, Terni 

 

 

Favour to SRS 
+ WBRT 

 

 

 

 

No  

difference 

 

 

 

 



1.   WBRT causes a decline in learning and memory function by 4 months 
compared with the group that received SRS alone. 
 

2.   In patients 1-3 brain metastases initial treatment should be SRS 
 

3.   clinical close monitoring is recommended for early diagnosis of relapse 
 

4.   WBRT should be reserved only as a salvage therapy 

FRACTIONATED STEREOTACTIC RADIOSURGERY AND  
WHOLE BRAIN RADIOTHERAPY 



Patient with 2 brain 
metastases. 
 
RADIOSURGERY: 
Dose prescription: 25 
Gy in single fraction. 

RADIOSURGERY FOR SINGLE/FEW BRAIN METS 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Only WBRT for more than 3?? 

Gil-Gil MG et al .Clin Trasl Oncol 2014 

 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Only WBRT for >3 mts?? 

•M&M:  1194 pts treated with SRS  (110 brain mets) 
 
•RESULTS: Overall survival 1-5 BM= 5-10 BM 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

Only WBRT for >3 mts?? 

..Despite the relevance of Yamamoto and colleagues' study, its messages need to be 
interpreted carefully. Oversimplification of oncological treatment should be avoided… 
 

…Whole-brain radiotherapy is the standard treatment for non-oligometastatic patients. 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

TAKE HOME MESSAGE 

2)Whole-brain radiotherapy is still the standard treatment for non-oligometastatic patients. 

1)SRS should be considered a routine treatment owing to better neurocognitive 
outcomes and a lower risk of late adverse effects in limited BM (1-3) 



BRAIN METASTASIS IN 
BREAST CANCER PATIENTS: 

CONCLUSIONS 

 
…Although the concept of radiosurgery has been present for more 
than six decades, radiosurgery continues to be refined and 
expanded.   
 

Thus, the paradigm shift is not yet complete. 
 

2014 
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