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Background 

•  In colorectal cancer 30% to 70% of patients will develop liver 
metastases, often isolated  or associated with limited metastatic foci 
of disease. 

•  Surgical resection of CRC liver metastases improves overall survival 
     - median OS of 40-53 months 

•  Only 10-60% of patients were suitable to surgical resection 

Adam,&De&Gramont.&The&Oncologist,&2012&

•  Radiofrequency&ablaBon&(RFA)&is&the&most&valid&alterna;ve&to&surgery:&
&&&&&&&&&?&local&control&&rates&of&90?98%&
&&&&&&&&&?&median&overall&survival&of&25&months&&

•  RFA&limits:&
&&?&&lesions&higher&than&3&cm&of&diameter&
&&?&&lesions&located&in&proximity&of&major&blood&vessels,&main&biliary&tract,&
gallbladder&or&just&beneath&the&diaphragm&&

Kemeny&N.&et&al,&Oncology&2006&
Shen&A&et&al,&J&Gastroenterol&Hepatol.&2013&&
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Liver metastases treatment: is there an alternative? 
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CorrelaBon&between&dose&prescripBon&and&tumor&size&

Rusthoven&et&al.&(2009)&&JCO&

60 Gy /3 fr 

For& lesion& diameter& >& 3cm,& a& prescripBon& dose& of& >60& Gy& should& be&
considered.&



CorrelaBon&between&dose&prescripBon&and&local&control&

5 
Chang&et&al.Cancer,&2011&



6 

CorrelaBon&between&dose&prescripBon&and&OS&

Chang&et&al.Cancer,&2011&
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2013 
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END POINTS: 
Primary:  in-field local control 
Secondary:  toxicity and overall survival 
 

INCLUSION CRITERIA: 
 •  Unresectable CRC liver metastases •  Maximum tumor diameter < 6cm •  ≤ 3 discrete lesions •  Performance status 0-2 •  Good compliance to treatment 

Prescription dose was 75Gy in 3 fractions  
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Patients    number 42 
 
Mean age (range)y 
Sex (M:F) 
Primary 
    Colon  
    Rectum  
TNM Primary Classification 
    T1     
    T2 
    T3 
    T4 
    N0 
    N1-2 
    M1 
           Only liver            
           Liver and lung                    
Timing of liver metastases 
   Synchronous (DFI ≤ 12 months)   
   Metachronous (DFI > 12 months) 
Previous local treatments 
   Surgery  
   RFA or other   
Systemic treatments    
   Pre-SBRT chemotherapy 
   Post-SBRT chemotherapy  
Time of SBRT since diagnosis 
     <12 mo 
     >12 mo 

  
67 (43–87) 

                     36:6 
  

30 (71%) 
12 (29%) 

  
2 (5%) 
9 (21) 

28 (67%) 
3(7%) 

21 (50%) 
21 (50%) 
17 (40%) 
15 (88%) 
  2 (12%) 

  
20 (47.6%) 
22 (52.4%)  

 
17 (40%) 
4 (9.5%) 

  
42 (100%) 

6 (14%) 
  

3 (7 %) 
39 (93%)  

Number of lesions treated  52 
  
Number of lesions for patients 
      1 
      2 
      3    
Size of lesions 
    < 3 cm 
    > 3 cm 
Mean volume (range) [cm3] 
    CTV 
    PTV 
  

  
  

34 (81%) 
5 (12%) 
3(7%) 

  
28 (55%) 
24 (45%) 

  
18.6 ± 22.03 (1.8-134.3) 

54.90 ± 41.90 (7.7-909.10)  

February 2010- October 2012 
 

Median  FUP  24 months 
 (4-48 months)&
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Basal& Arterial&phase&

Venous&phase&

Late&Venous&phase&

CB_CT&Day&I& CB_CT&Day&III&
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SBRT&liver:&25Gy&x&3;&10FFF;&DR&2400&&

1&isocentre,&3&arcs&
Jaw&tracking&

PTV1&PTV2:&V95%=99.5%&
Spinal&cord:&Max&dose=17.3&Gy&
Stomach:&Max=21.0Gy,&Mean=9.5&Gy&
Liver:&Mean=15.5&Gy,&D15Gyfree=2811cc& MU:3216+3527+563&

BOT:&174s(80+82+14s)&
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95%  

90% 
85% 

1 - year LC =  95%  
2 – years LC = 90% 
3 – years LC = 85% 
 

1 - year PFS =   50 % 
2 - years PFS =  35% 
3 – years PFS = 30% 

50%  

35%  
30%  

 Median PFS = 12 months  

No correlation between LC and lesion size 
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 Median OS =  29 months  

66%  

83% 

38%  

1 - year OS =   83% 
2 - years OS =  66%  
3 - years OS =  38% 

P<0.01  
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ACUTE and LATE TOXICITY: 
 
No G3-G4 or G5 toxicity observed 
 
No RILD 
 

•  55%) G2 fatigue 
•  25%G2 transient hepatic transaminase increase 

(normalized within the 3 months after SBRT) 
•  12% G2 nausea (Five patients with treated lesions 

in II and III hepatic segments)  
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Phase&II&trial&of&liver&SBRT&

PET&–CT&pre[treatment,&
CEA&72&

PET&–CT&post[treatment&
CEA&2.2&

PaBent&treated&with&SBRT&for&local&relapse&a]er&hepaBc&surgery&for&
colorectal&metastasis&
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PaBent&treated&with&SBRT&for&inoperable&colorectal&liver&metastasis&
&
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Conclusions 

Future&direcBons:&
1.  Selec;on&of&pa;ents&with&favourable&prognosis&to&evaluate&the&impact&on&

survival&
2.  Compara;ve&RCTs&with&other&local&procedures&(SR&and&RF)&
3.  Associa;on&with&chemo\target&therapy&

Current&evidence&of&SBRT&in&CRC&liver&
metastases:&
&&&&Feasibility:&Non&invasive&and&low&toxicity&
&&&&Efficacy:&&&&&&Acceptable&local&control&rate&

Scorsetti M, Clerici E, Comito T. Stereotactic body radiation therapy for liver metastases. J Gastrointest Oncol. Jun 2014. 
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“We&can&not&solve&our&problems&with&the&same&level&of&
thinking&that&created&them”&

A.&Einstein&

Thank you! 


