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ñIllumination and innovation: transforming data into learningò 

 

-Best clinical results = Best personal (values) results  

-30% non -USA members: diversity  

-Money and politics = affordable individualized medicine  

ASCO 2014 ñScience and Societyò 
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3 years afteré 



!ǊƎǳƳŜƴǘǎ ŦƻǊ ǎŎŜǇǘƛŎǎΧ                                      о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅΧ ŀƴŘ ŀŦǘŜǊΧ 

Is radiotherapyé 

Is precise radiotherapyé 

Is a precise component of RT for dose -escalationé 

Is an efficient alternative for RT dose -de-escalationé 

 

 

Adds a radiobiological safety margin to surgical resectioné 

Does not interferes with systemic therapy  
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The past, The present, the future                                         о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

 Tissue tolerance knowledge  

 Standardization procedures (Surgery + Radiotherapy)  

 Patient transportation  

The Past  The present  The future  



The past, The present, the future                                         о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

 

 Miniaturized IORT dedicated technology  

 Virtual TPS IORT, in vivo  dosimetryé (radio-surgical specific elements)  

 Dose -escalation vs Dose -de-escalation alternatives trials  

The past  The Present  The future  



wŜǎǳƭǘǎ ŦƻǊ ǎŎŜǇǘƛŎǎΧ                                                               о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

IORTé 

 

Is radiotherapyé feasible and tolerable  

Is precise radiotherapyé able to be planned and registered  

Is a precise component of RT for dose -escalationé 

                  50Gy + 10/15Gy IORT LC >90% R0  

                  50Gy + 10/15Gy IORT LC >50% R+  

Is an efficient alternative for RT dose -de-escalationé 

                   20 -21Gy LC >95% R0  

Adds a radiobiological safety margin to surgical resectioné 

Does not interferes with systemic therapyé 



The past, The present, the future                                         о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

 

 Tailored / individualized oncology & IORT  

 Nomogram guided IORT  

 Molecular guided IORT  

 ñMaking friendsò: IMRT/IGRT + IORT (super-hypofrationated RT)  

The past  The present  The Future  
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The past, The present, the future                       о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅΧŀƴŘ ŀŦǘŜǊΧ 

 

 Tailored / individualized oncology & IORT  

 Nomogram guided IORT  

 Molecular guided IORT  

 ñMaking friendsò: IMRT/IGRT + IORT (super-hypofrationated RT)  

The past  The present  The Future  

3D IMRT 



tŀǘƛŜƴǘ ǎŜƭŜŎǘƛƻƴΥ ōŀǎŜŘ ƻƴΧ ǘǊŜŀǘƳŜƴǘ ƻǇǘƛƻƴǎΚ Χ ǊƛǎƪΚΧ 



IORT options in times of technological high-precision revolution 

Clinical opportunitiesé 



Local therapy 

Local tumor control promotion 

 

Doseςescalation (improvement) 

Doseςdeςescalation (equivalence)  

Survival 

Academic contribution: multidisciplinary oncology 

Å Topography of intensification  

Å Dose -dense radiotherapy (shorter treatment time)  

Å Normal tissue tolerance balance  



Disease Models for Doseςescalation: Results and Opportunities 

Å Pancreatic cancer (cuasi -uncurable disease)  

Å Esophago gastric  

Å Locally advanced rectal cancer  

Å Soft tissue sarcomas  

Å Breast cancer  

Å Mono -oligotopic recurrent cancer (cuasi -uncurable disease)  

iORT is a precise boost to be combined with high - precision RT  



IORT Results: Locally advanced unresectable pancreatic cancer 
 

1981-2005, 23 Institutions, 862 patients  

8-16 months median survival time (12 months) 

50-100% pain relieve effect (80%) 

1978-2001, 150 patients, MGH-Boston 

13 months MST, 8 long-term survival  

<6 cm  applicator 17% 3-y OS 

2011 

2005 



IORT Results: Locally advanced unresectable pancreatic cancer 
 

2000-2006, 144 patients, 34 institutions 

 

Local control 51%, 2 years 

 

EBRT 50 Gy + IORT= LC 71% 

 

Survival CT 18% vs 0% 2 years 

2011 



194 pts 

Charlson +/- CT 

diameter 

comorbidity 

CT 



IORT Results: pancreatic cancer post-resected     о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

1985-2009, 778 patients, 23 Institutions 

 

9-19 months MST (16 mo) 

1985-2006, 270 patients,  

 

Gemelli, San Rafaelle, Marañón, Heildelberg, Paracelsus 

 

 

 

 

 

 

 

 

 

OS 5-y 18% (preoperative CRT MST 30 MO vs 20 MO) 

2011 

9%-55% local recurrence 

2009 

Local control @ 5-y 23% (T3-4, R2, N+) 



IORT Results: pancreatic cancer post-resected     о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

1984-2002, 14 Journal articles, 789 patients 

Palliative surgery + IORT 0-3% OS @ 5-years 

Curative surgery + IORT  6-22% OS @ 5years 

Curative surgery + IORT + EBRT  7-27% OS @ 5-years 

2008 



60 pts resected  

1995 -2010  

29 non -IOERT pts  

             vs  

31 IOERT pts  
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Disease Models for Doseςescalation: Results and Opportunities 

Å Pancreatic cancer (cuasi -uncurable disease)  

Å Locally advanced rectal cancer  

Å Soft tissue sarcomas  

Å Breast cancer  

Å Mono -oligotopic recurrent cancer (cuasi -uncurable disease)  

iORT is a precise boost to be combined with high - precision RT  



1994 ï 2006 

 

290 patients preop RT (70% CRT) 

 

 

 

,  

(distal, R+, 48% outside IORT field) 

 

67% cancer-specific survival @ 5-years 

1989 ï 2005 

 

605 patients Catharina, Marañón, Gemelli, Heidelberg 

 

 

 

 

68% OS @ 5-y (male, >70 years, no-downstaging, N+, R+, CT) 

 
ñSeed and soilò adjuvant chemotherapy on LC 

 

Prognostic index model  

IORT Results: Locally advanced rectal cancer  2014 update 

12% local recurrence @ 5-y (downstaged, N+, R+, adjuvant CT) 

2009 

13% local recurrence, 5% presacral,  

 

2010 



1993 ï 2001 / 7 French institutions 

2000 ï 2009 publications, 15 articles (quality selection)  

1755 patients  

10% reduction in LR over the IORT area 

IORT Results: Locally advanced rectal cancer                  о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

R PTS LC OS Complications 

IORT (1Gv) 73 91% 70% 29% 

no IORT 69 92% 74% 19% 

ñTechnical feasibility for future phase III trialsò 

Safety Primary Recurrent 

Acute * 0,7% - 22% 2% - 20% 

Late 11% - 30% 5,4% - 74% 

Efficacy (LR 5y) 6% - 12% 32% - 46% 

* Except incontinence evaluation   

2011 

2011 



CRM < 2 mm 

CRM + 







Disease Models for Doseςescalation: Results and Opportunities 

Å Pancreatic cancer (cuasi -uncurable disease)  

Å Locally advanced rectal cancer  

Å Soft tissue sarcomas  

Å Breast cancer  

Å Mono -oligotopic recurrent cancer (cuasi -uncurable disease)  

iORT is a precise boost to be combined with high - precision RT  



IORT Results: Soft tissue sarcomas                                     о ŘŜŎŀŘŜǎΧ ŀ ǎǳƳƳŀǊȅ 

180 -185, 35 patients, NCI -Bethesda  
 

1988-2008, 1173 patients, 18 Institutions 

 

 

 

OS @ 5-y 36%-48% (DFS 28%) 

R PTS 
LC  

(in-field) 

DFS  

(mo) 

IORT  

(20Gy+40Gy) 

15 68% 20 

no IORT  

(50Gy-55Gy) 

20 22% 38 

Acute enteritis 1 vs 12, 

chronic enteritis 2 vs 7, 

fistula 0 vs 6 (significant) 

1988 

2011 

In-field failure 20%-60% (32%)  

 








