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BRAIN METASTASES 
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– WBRT (WHOLE BRAIN RADIOTHERAPY) is considered the standard 

treatment for patients with multiple brain metastasis. 

 

– Important role in postoperative management of patients who have undergone 

surgical excision.  

 

– It may prevent or delay the progression of neurological deficit, restore funtion and 

decrease steroid dependency. 

 

– A dose of 30 Gy in 10 fractions or 20 Gy in 5 fractions is recommended. 

 

– However … the survival is poor. 

 

Biswas et al. J Cancer Res Ther. 2006  

PALLIATIVE/SYMPHTOMATIC  WHOLE BRAIN RADIOTHERAPY 

  
 
 
 
 
 
 
 



PALLIATIVE/SYMPHTOMATIC  WHOLE BRAIN RADIOTHERAPY 

30 Gy in 10 fractions, 3DCRT 
 
Multiple brain mts 
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•Surgical metastatectomy was the most common ablative technique for oligometastases (55% of  

studies).  

 

•Stereotactic radiosurgery (SRS) for brain metastases and SABR were used in 35% and 10% of  

studies, respectively  

 



RADIOSURGERY : CAN WE IMPROVE RESULTS? 

 
•In terms of Radiobiology, RADIOSURGERY may add 

a novel mechanism of radiation-induced damage. 

 

•At higher doses per fraction (ablative doses), 

emerging data suggest that, in addition to direct 

cytotoxicity, a different mechanism involving 

microvascular damage begins to have a substantial 

effect on the tumor cell kill. 

 

Garcia - Barros M., et al. Science, 2003 

 

 

Targeting the tumor vasculature for obliteration with 

high-dose radiation may be beneficial for tumor control. 

  

Fuks and Kolesnick, Cancer Cell 2005  .  

 



STEREOTACTIC RADIOSURGERY 

Non-Invasive 

Invasive 



 

•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). 

 

RADIOSURGERY FOR  SINGLE/FEW BRAIN 
  

 

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 



RADIOSURGERY FOR  SINGLE/FEW BRAIN METASTASES 
  

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



FRACTIONATED STEREOTACTIC RADIOSURGERY 

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 



Brain metastases: 

SRS vs SRS + WBRT                        

randomized clinical trials 

Courtesy of Dr. E. Maranzano, Terni 

  
 
 
 
 
 



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 

Courtesy of Dr. E. Maranzano, Terni 



hippocampal avoidance 

2012 

CAN TECHNOLOGY HELP US? May be,,,  
 



2009 

Delivery of integrated plans of WBRT and boosts to multiple brain metastases 

CAN TECHNOLOGY HELP US?  

May be,,, for multiple metastases(from 3 to 5) when WBRT alone could 

be too poor 
 



Brain Metastases and Simultaneous boost 

SIB:  

WBRT 30Gy/40Gy  

Pz. 35 y.  

4 metastases 



Brain Metastases and Simultaneous boost 

MRI after 3 months 

Pz. 35 y.  

4 metastases 



   
 
 
 
 
 
 
 
 
 

BONE METASTASES 



  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
•In a prospective phase II study using validated quality of life questionnaires, Lee et al.  from the Princess 

Margaret Hospital demonstrated that 83% of patients treated for pain had experienced significant pain relief 

with 30 Gy radiation delivered in 10 fractions. (Lee, Cancer 2005). 

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

PALLIATIVE/SYMPHTOMATIC  BONE RADIOTHERAPY 



  
 
 
 
 
 
 
 
 
 

PALLIATIVE/SYMPHTOMATIC  BONE RADIOTHERAPY 

 
Sacral bone metastasis 
 
Dose prescription: 
30 Gy in 10 fractions 
 
Technique: 
3DCRT 



 
•The primary end point of SBRT is to achieve local 
control of targeted tumor deposits with ablative 
doses.  
 
•In general SBRT for oligometastases should follow 
the same philosophy relating to indications for 
surgical metastasectomy. 
 
•As smaller foci of metastases are found, high 
conformal radiation may well prove less invasive and 
more/equal effective than surgery, decreasing 
morbidity and delivering ablative treatment more 
economically on an outpatient basis. 

 
Alongi F et al. Critical Rev Oncol Hematol, 2012 
 

STEREOTACTIC BODY RADIATION(ABLATIVE) THERAPY 
(SBRT) 



STEREOTACTIC BODY RADIATION(ABLATIVE) THERAPY 
(SBRT): 

SPINE METASTASES 

•Local control based on imaging and/or pain control is achieved in 80% of presentations  
 

•There are several dose prescription schedules and total doses or doses per fraction, making direct comparison 
difficult, with a follow-up time globally of a few months. 

 
•The predominant pattern of failure after SBRT for spinal metastases is characteristic of the procedure because 
the principle of SBRT is to treat only the target region, and areas close to the spinal cord are frequently 
underdosed. 



STEREOTACTIC BODY RADIATION(ABLATIVE) THERAPY 
(SBRT): 

LUNG METASTASES 

 
….the high local control rates and potential survival benefits- without significant side effects-  
justify the use of SBRT as an alternative to surgery. 

 



  CR @ PET  after 48 Gy in 4 

fractions with FFF beams 

TRUEBEAM treatment for melanoma 
isolated lung metastasis  

Pre SBRT Post SBRT 

STEREOTACTIC BODY RADIATION(ABLATIVE) THERAPY 
(SBRT): 

LUNG METASTASES 

Pre SBRT 

Post SBRT 



 
 

CR @ PET/TC  after 48 Gy in 4 fr. with FFF beams 

TRUEBEAM treatment for rectum bilateral lung 
metastases 

PET/CT Pre SBRT 

STEREOTACTIC BODY RADIATION(ABLATIVE) THERAPY 
(SBRT): 

LUNG METASTASES 

PET/CT Post SBRT 



•Few studies have been published regarding the role of SBRT in adrenal glands metastases, and several 
criticisms could arise regarding the lack of clear data on local control and on dose fractionation. 

 
•Nevertheless, the good tolerability and the promising clinical results should stimulate the scientific 
community to further design clinical studies with the aim of optimizing local control and evaluating a 
potential PFS benefit. 

STEREOTACTIC BODY RADIATION(ABLATIVE) THERAPY 
(SBRT): 

ADRENAL GLAND METASTASES 



TC pre 

TC post 

SBRT:40Gy/4fr 

TrueBeam FFF 

STEREOTACTIC BODY RADIATION(ABLATIVE) THERAPY 
(SBRT): 

ADRENAL GLAND METASTASES 



 

• Hence, based on these and other encouraging reports, high-dose 
fraction in the management of  NSCLC metastases both intra- and 

extracranially are increasing in interest. 
 

Garcia - Barros M., et al. Science, 2003 
Fuks and Kolesnick, Cancer Cell 2005   

 

CONCLUSIONS 


