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esperienza dell’Istituto Europeo di 

Oncologia 



il 20- 25% of the pts are not 
suitable for surgical 

intervention: 
Radiosurgery is an altenative  



New paradigm in oncology:  
 

chronic 
  

or even  
 

chronic curable cancer 



MHI-TM2000 alias “VERO-System” 

Brainlab AG and Mitsubishi Heavy 
Industries Ltd 



Outstanding accuracy is 
maintained through the 
adoption of an O-ring shaped 
mechanical structure offering 
advantages in rigidity 

MHI-TM2000 alias “VERO-System” 



•  The X-ray head is mounted on a 
gimbals mechanism that allows fine 
adjustment of the radiation direction 
with tilt and pan rotation functions 

•  Compact 6 MV linac, 38 cm long 
and 10 kg in weight 

•  The beam delivery system also 
includes a multileaf collimator with 
30 pairs of 5 mm leaves 

•  Maximum field size: 15x15 cm 
•  Fast treatment planning calculation 

MHI-TM2000 alias “VERO-System” 



MHI-TM2000 alias “VERO-System” 

For IGRT, an (EPID) and two kV X-ray 

imaging devices with flat panel 
detectors are mounted on the 

gantry 

The imaging system can also 
perform cone-beam CT 



MHI-TM2000 alias “VERO-System” 



Our experience 
From April 2012 to October 2012 

Tot. Patients: 245 
 

! Gynaecologycal cancer: 9 pts 

! Prostate cancer: 81 pts 

! Lung cancer: 31 pts 

! M+ lymph-node: 38 pts 

! Others (breast, gastrointestinal,sarcoma, bone): 86 pts 



Gynecologic Oncology 120 (2011) 404–412 

Indication 
 

… as an alternative boost (T) if brachytherapy is not indicated 
… for recurrence of disease (T or N) 

… possibility of re-irradiation 

Treatment modality 
 

… IGRT is mandatory 
… short time treatment (3-5 fractions) 
… high dose treatment 

Gynecologic patients 
April 2012- October 2012 

 

• 9 pts (5 cervix boost  and 2 pelvic boost after 
Trilogy 50.4 Gy, 2 radical treatment for 
recurrence of endometrial cancer) 
 
• Dose: 5 Gy/ 5 fractions = EQD2= 31.3 Gy 
 



VERO system (BrainLab/MHI) 

Vaginal cuff recurrence  



MRI fusion 



   Treatment planning 
IMRT-RA 

CT simulation CBCT 

Shift during treatment 



pre-CT era 

post-CT era 

Prostate: high precision 
radiotherapy… 

3D-CRT 

IMRT 

60 Gy 

90 Gy 

 

70 Gy 

80 Gy 

IGRT 

> 90 Gy? 



 

Localized prostate cancer 
 
 

 
  

 
 
 

“dose escalation” 

Int. J. Radiation Oncology Biol. Phys., Vol. 71, No. 1, pp. 16–22, 2008 

dose agli OAR + 

 dose al bersaglio  

= ↑ bNED 



 
Dose escalation…why ??? 

 
 

 
  

 
 
 

 
Aumento di 1.8% in PSA 

control  
 

per ogni 1 Gy di dose in 
più somministrata 

 
 

 
  
 
 

 
 

 Int. J. Radiation Oncology Biol. Phys., Vol. 74, No. 5, pp. 1405–1418, 2009 

 
1° Meta-analisi 

 
 

 
  
 
 

 
 



 

Dose escalation…How ??? 
 
 

 
  

 
 
 ? 

? ? 
? 

Prostata: 70.2 Gy in 26 frazioni da 2.7 Gy/fr 
= dose biologicamente equivalente con frazionamento convenzionale di 2Gy/fr 

(modello lineare quadratico alfa/beta 1.5 Gy) 
  

= 84.4 Gy 

Vescicole seminali: 59.8 Gy in 26 frazioni da 2.3 Gy/fr 
= dose biologicamente equivalente con frazionamento convenzionale di 2Gy/fr 

(modello lineare quadratico alfa/beta 1.5 Gy) 
  

= 63 Gy 



Prostata: 70.2 Gy in 26 
frazioni da 2.7 Gy/fr 

  

Vescicole seminali: 59.8 Gy 
in 26 frazioni da 2.3 Gy/fr 

 

Prostata + vescicole seminali 
VERO (IMRT-SIB) 







Timmerman Sem in radiat oncology 2008, vol 18 n. 4 

organo Limite dose(1/3 valori 
constraints 
Timmerman SBRT 
ipofrazionata K 
prostata) 

Valori piano di cura 

Bulbo penieno Dmax <8 Gy 4 Gy 

Cavità peritoneale Dmax <20 Gy 0.6 Gy 

Femori D10cc <6 Gy 5 Gy 

Parete ant retto Dmax <9 Gy 15 Gy 

Parete post retto Dmax <4 Gy 4 Gy 

vescica D10cc < 10 Gy 
Dmax < 9 Gy 

3 Gy 
14Gy 

 
Dose: 25 Gy (5 Gy 

in 5 frazioni) a 
giorni alterni 

 

 
Caso clinico: 

 
Recidiva ca prostata dopo chirurgia (2001) 
 
RT salvataggio (2004) 70Gy 
 
SBRT(24Gy) sul lnf iliaco est sx PET+ nel 2010 
 
06/2012: RM pelvi + per ripresa di malattia, biopsia dell’anastomosi 
positiva 

 

Reirradiazione loggia prostatica 
VERO (IMRT) 



Pre and post treatment 

Isolated lymph node irradiation 



"  1-3 no-coplanar conformal dynamic arcs 
"   15-18Gy x 3 fractions  
"  individualized margins  

LUNG SBRT with VERO  



Dose: 
8-10 Gy x 4-5 fract 

Steroid pre medication 
 

LUNG SBRT with VERO  



Thank you for your attention 

Tomotherapy 
Cyberknife 

Trilogy SBRT Linac-based Vero 


