
Focal treatments versus whole brain irradiation for patients with 
brain metastases 

Alba Fiorentino 
Radioterapia Oncologica 

Ospedale Sacro Cuore Don Calabria, Negrar –Verona 
Direttore: Dott. F. Alongi 



20-40% of  cancer patients 
 

Median Overall survival (without therapies): 1 month 
 

Median Overall survival (with therapies): 3-6 months 

 
2-yr OS: 10 % 
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Brain metastases 

Baisden J. M., Neurosurg Focus 22 (3): 1, 2007 



RTOG Recursive Partitioning Analysis (RPA)  
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Prognosis 

1

2
3

Gaspar L. et al. IJROBP, ‘97 

Class I: KPS ≥ 70, controlled primary,  year < 65 
aa, brain mets only:  ⇒ median survival: 7.1 
months 

Class II: KPS ≥ 70 and no above mentioned 
variables ⇒ median survival: 4.2 months 

Class III: KPS < 70:   ⇒ median survival: 2.3 
months 



Purpose 

Focal treatments versus whole brain irradiation for patients with 
brain metastases 



Focal treatments versus whole brain irradiation for patients with 
brain metastases 

Purpose  
SRS-SRT 
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Purpose  
+ WBRT 



SRS + WBRT  
VS 

SRS alone + F-U 

Overall survival Progression free survival 

Toxicity 
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PROS%

SRS + WBRT  

Or 

SRS alone + Follow-UP 
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SRS + WBRT  
VS 

SRS alone + F-U 

Overall survival 
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Randomized phase III trials: SRS vs SRS + WBRT 

# of  patients Overall survival (months) 

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

 
 8 vs 7.5  

(p = 0.42)  

Chang 2009 58 
(30 SRS vs 28 SRS+ 

WBRT) 

The trial was early stopped 
for toxicity in the 

combined arm 

Kocher & Soffietti 2010 359 
(179 SRS/Surg. vs 180 SRS/

Surg + WBRT) 

 
         10.9 vs 10.7           

(p = 0.89)  
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No  

difference 
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WBRT 37,5Gy in 15fr 
SRS 15-24Gy 
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WBRT: is necessary in Brain 
metastases, yet? 

 
 
 

Improving OS 

 
 

 
 

NO ? 
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80% of  patients died for the primay disease.  



Surgery Surgery +WBRT ∆ p 

Patiens number 46 49 - - 

% Brain Recurrence   70 18 52 <0.001 

(%) Recurrence at the 
site of  the original 
metastasis 

46 10 36 <0.001 

% Neurological death 44 14 39 <0.003 

Median SVV (wks) 48 43 6 0.39 

Patchell  JAMA 1998 
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SRS + WBRT  
VS 

SRS alone + F-U 

Progression free survival 
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Randomized phase III trials: SRS vs SRS + WBRT 

# of  patients Intracranial progression 
free survival (1 yr) 

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

24% vs 53%   
(p < 0.001) 

Chang 2009 58 
(30 SRS vs 28 SRS+ 

WBRT) 

 
27% vs 73%  

(p = 0.0003)  

Kocher & Soffietti 2010 359 
(179 SRS/Surg. vs 180 SRS/

Surg + WBRT) 

 
            3.4 vs 4.6               

 (p = 0.02)  
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Favour to  

SRS + WBRT 
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SRS SRS+WBRT p 

Median SVV (mts) 8 7.5 NS 

12-mts Brain Recurrence (%) 76.4 46.8 0.001 

Salvatage Brain Treatment (%) 43.2 15.4 0.001 

Aoyama, JAMA 2006-vol 295, no 21 
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27 pts 
Re-WBRT: 

25Gy in 10 fr 



WBRT: is necessary in Brain 
metastases, yet? 

 
 
 

Improving PFS 

 
 

 
 

SI 
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SRS + WBRT  
VS 

SRS alone + F-U 

Overall survival Progression free survival 

Toxicity 
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WBRT and Neurocognitive Disorders 

•  Microvascular ischemia or infarct 
•  Alteration of  synaptic 

composition 
•  Depletion of  stem-cell necessary 

for neurogenesis 

Shill L., IJROBP 71(2): 526, 2008 

The patogenesis of  irradiation-induced neurocognitive 
dysfunction is related to: 
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WBRT and Neurocognitive Disorders 
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•  Cognitive decline occurse in 50% of  pts who lives longer than 6 mts after 
treatment (RPA class I: median OS 7.1 mts) 

 
•  Neurocognitive decline is secondary also to chemotherapy, surgery, 

concurrent medical illness and neuropathologic comorbility 
 

•  Hippocampal-dependent functions of  learning, memory and spatial 
informations processing are preferentially affected by radiotherapy 

Abayomi O.K., Acta Oncol 35: 659, 1996 
Laack N.N., Sem Oncol 31: 702, 2004 
Shill L., IJROBP 71(2): 526, 2008 



•  CONCLUSION: The results of  the present study have 
revealed that, for most brain metastatic patients, control of  
the brain tumor is the most important factor for stabilizing 

neurocognitive function.  

 
 
Aoyama, 2006 

Actuarial Free Rate of  the 3-point drop in 
the MMSE (%) 

  12                         24                        36 

Average duration until 
Deterioration (mts.) 

WBRT+SRS 76.1                68.5                14.7 16.5* 

SRS ALONE 59.3                51.9                51.9 7.6* 

•  Only MMSE (Mini Mental State Examination)! 

•  Pretreatment MMSE available for only 99 pts (total 132) 

• Author’s CONCLUSION … However, the long-term adverse effects of  WBRT on 
neurocognitive function might not be negligible. 

Focal treatments versus whole brain irradiation for patients with 
brain metastases 

P=0.05 



 
# of  patients 

Intracranial 
progression free 
survival (months) 

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 

•  Neurocognitive function detected  with HVLT_R (Hopkins Verbal 
learning Test-Revised)              Significant decline in learning and memory 
function in SRS + WBRT group  
 
•  Neurological risk of  death                is statistically the same in both groups  
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Memory 
Deficits both  
in good and 

poor 
responders ! 
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NSCs (Neural Stem cells) 

Adult NSCs are relatively quiescent, with cell-cycle time of  28 days. 
This small population of  cells generates transiently dividing 

progenitor cells that are characterized by a cell-cycle time of  12 h.  
The resulting daughter cells then migrate throughout the 

brain parenchyma and integrate as interneurons in the 
cortical layers.  

The ganglionic eminence(s) in the embryo, and both the 
subventricular zone (SVZ) of  the lateral ventricles and the 

subgranular zone (SGZ) of  the hippocampal dentate gyrus in 
adults, were consistently shown to represent major germinal niches, 

containing cells capable of  driving neurogenesis and gliogenesis.  
These processes are thought to be central to nervous-system repair 

and the preservation or reconstitution of  function. 

Barani et all. IJROBP 68,4, 978–985, 2007 
 



100 pts 

WBRT 28 pts 

SRS 27 pts 

WBRT+SRS 43 pts 

No RT 2  pts 

272  
metastases 
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SRS + WBRT  

         OR 

SRS ALONE + F.U. 
Evidence Level 2 

Evidence Level 1 
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Take home message 



Astro no wbrt dopo srs 
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Proper patient  
for  

Proper therapy 
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 Gaspar IJRBP Vol. 37, No. 4, pp. 745-751, 1997 

Classe I: KPS ≥ 70, controlled 
primary,  year < 65 aa, brain 
mets only:  ⇒ median survival: 7.1 
months 

Classe II: KPS ≥ 70 and no 
above mentioned variables ⇒ 
median survival: 4.2 months 

Classe III: KPS < 70:   ⇒ 
median survival: 2.3 months 
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GPA:  

number of  metastases 
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0 1 2 

Age ≥60 51-59 ≤50 

Karnofsky P.S. ≤50 60-70 >70 

Extracranial mets PD (progressive 
disease) 

PR-SD (Partial 
remission) 

CCR (clinical 
complite 
remission) 

N. of  BMs ≥3 2 1 

Volume (cm3) >13 5-13 <5 

Weltman et all. IJROBP Vol. 51, No. 5, pp. 1320–1327, 2001 

SIR (Score Index for Stereotactic Radiosurgery for Brain Metastases) 
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SRS + WBRT: improve local control 
 

Selection of  patients: DS-GPA 
 

WBRT and neurocognitive function: more trials with 
cognitive test batteries 

 
WBRT sparing hippocampi: ongoing 

 
Discuss with patients 

 
   



Thanks for the attention 
   


