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Is there any benefit (or 
limitation) in frameless 
radiosurgery for brain 
metastases?



Characteristics of Patients

431 Patients 848 Lesions

mean age 60 years (range 35-77 years)

Tumor Histologies 

Non small cells lung cancer  
Breast cancer   
Melanoma   
GI Cancer 
Kidney Carcinoma  
Prostate adenocarcinoma   
Bladder urethelioma   
Ovarian cancer 

48% 
33% 
5% 
5% 
4% 
2% 
2% 
1%

Cyberknife Centre University of Messina - Italy
Brain Metastases July 2007-Sept. 2015
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Rolandic Metastasis



Conformality



Tracking  (IRIS Collimator) 6D-Skull

(Total targeting error ± 1 σ) 
mm

0.56±0.17

Max allowed error (mm): 0.95

Tracking  (Fixed Collimator) 6D-Skull

(Total targeting error ± 1 σ) 
mm

0.57±0.16

Max allowed error (mm): 0.95

 Summary of E2E Results  
(AUGUST 2009 - AUGUST 2014)

Precision: can we rely on frameless technology?

No need for target volume expansion to a PTV



Results of the Whole Series

• 848 Lesions 
• 431 Patients 
• Median No. of lesions 2 (1-18) 
• Median dose SRS 20 Gy (17-22 Gy) 
• Median dose hSRT 27.5 Gy in 5 fractions 

(24-30 Gy) 
• Median isodose 75%



Median Survival: 11 months



Median Survival according to RPA 
Classes

P< 0.001



Survival according to Extracranial 
Disease Control

P<0.001



Multiple Metastases





Possible Advantages in Frameless SRS

• Treatment of multiple lesions in several 
days to allow a certain degree of normal 
brain recovery 

• Multisession (brainstem) 
• Time for planning and treatment delivery



12 months later







Survival according to Number of 
Brain Metastases

P= N.S.

2-4



Median PFS: 38 months



RT-induced side effects and widespread neoplastic diffusion in long-term survivors



Radioresistant Histotypes

P<0.001

5.6 months 11 months



Survival according to Extracranial Disease 
Control

P<0.001



Complication Rate

Non-melanoma 
MTS

83 %

17 % Symptomatic Edema
No Complications

Melanoma MTS

23 %

60 %

17 %

Symptomatic Edema
No Complications
Bleeding



Multisession Radiosurgery

• Large or Very Large Tumors 
• Treatment of Tumor Bed 
•  Brain Stem Metastases 
• Complex Skull Base Lesions 
• Re-treatment 
• SIB in WBRT for Radioresistant Mts
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Survival according to Lesions Volume

P= 0.01
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Recurrence vs. Radionecrosis



Post-Radiosurgery Symptomatic Edema and Epilepsy

Re-Treatment



Biological heterogeneity of 
Surviving Cells 



Multisession Radiosurgery
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WBRT (20Gy ) + SIB (20Gy)



45 gg 90 gg
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Navigated Transcranial Magnetic Stimulation
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CONCLUSIONS

• CyberKnife Radiosurgery is an effective 
strategy to treat metastatic brain disease 
 

• Local control is satisfactory (at least at mid-
term), whereas survival is dismal 
 

• Best results in patients in RPA class 1, with 
lesions < 2.5 cm and controlled extracranial 
disease 
 

• Multisession radiosurgery a reasonable option in 
case of large lesions, lesions within or close to 
critical structures, retreatment


