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RTOG 98-11 (Ajani, Jama 2008):  Tox > 3: GI 34%   3D 
    Tox > 3: cute 48% 
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Significant sparing  

Kachnic L.A. IJROBP 2013 

The only prospective 
phase II trial in literature 

no standard arm! 



.  

Dose-painted IMRT with 5FU and MMC for anal canal cancer is  
 

• Feasible 
 
• The primary endpoint (reducing grade 2 combined gastrointestinal and 
genitourinary acute adverse events by 15% compared with the RTOG 
9811 5 fluorouracil/mitomycin- C arm using standard  radiation 
techniques) was not met 

• IGRT not mandatory!!!!! 

Kachnic L.A. IJROBP 2013 
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                                     5FU+MMC        5FU+CDDP 
                                         EBRT                 EBRT 
DFS (5years)                     60%                   54% 
 
OS (5years)                       75%                    70% 
 
LC and DMR                      25%                    15% 
 
COLOSTOMY                     10%                    19% 

RTOG 98-11, Ajani, Jama 2008 

Outcome 3DCRT 

80% 5y LRC 
 
90% 5y CFS 
 
78.2% 5y OS 
 

RTOG 98-11 MMC arm 

Gunderson LL, JCO 2012 



2013 

IMRT 85%-95% LRC 

IMRT 84%-94% CFS 

IMRT 87%-100% OS 
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Only few retrospective studies 
 

–  Bazan JG, Cancer 2011 
–  Chuong MD, Gastrointest 

Cancer Res 2013 
–  Dewas CV Radiation Oncol 

2012 
–  Dasgupta T. R&O 2013 
–  Koerber SA Radiation Oncol 

2014 

3DCRT-IMRT comparison  



Clinical retrospective comparison:  
 

17 pts 3DCRT vs 29 pts IMRT 
1.  OTT reduced 

2.  breaks limited in number and length 

3.  IMRT> OS, LCR, CFS about 90% vs 55% 3D 

Clinical retrospective comparison:  

37 pts 3DCRT vs 52 pts IMRT 

1.  Reduced toxicity 

2.  NOT confirmed survival benefit albeit with twice as many 

patients  
 

Potential explanations 
•  > n° Stage III in Bazan 
•  Lower median dose 
•  More N+ pts 

 

Bazan JG, Cancer 2011 
 

Chuong MD,  
Gastroint Cancer Research 

2013 



MSKCC experience 

223 ASCC (45 IMRT e 178 3DCRT) 

no significant difference in outcomes 

Radiotherapy and Oncology 107 (2013) 189–194 



105 pts: 68 IMRT e 37 3DCRT 

Radiation Oncology 2014, 9:113   

Heidelberg experience 

The use of IMRT can reduce acute severe side effects of the skin 
and gastrointestinal tract but did not demonstrate improved results 
regarding OS, PFS, LC and CFS 



Janssen S. Radiation Oncology 2014, 9:199 (8 September 2014) 
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Hodges JC, IJROBP April, 2014 



Given currently available information, IMRT is a cost-ineffective 
strategy for treating anal cancer, despite the reduced acute treatment-
related toxicities and reduced costs associated with managing these 
toxicities.  
 
However, the results were highly sensitive to key treatment- and disease 
specific variables, implying that any modest improvements 
in LC or patient-reported utility due to an improved toxicity profile would 
lead to cost-effectiveness of IMRT over 3D-CRT. 

Hodges JC, IJROBP April, 2014 



IMRT key issues 
 Important reduction in acute toxicity and treatment interruptions impacting 

positively on the potential late toxicity  

Excellent cure rates and sphincter preservation 

NO cost-effectiveness 

Requires expertise (In a recent multicenter study, even after centers had 
been approved and accredited, 81% of IMRT plans required field 
modification of elective nodes after central review) 

 

NOT seems to offer survival benefit 
Grade of 

Recommendation:  
Weak recommendation 

based on moderate-quality 
evidence, 2B.  

 

Not recommended: 
Obese with nonreproducible external skin contours 
Major component of tumor outside the anal canal 
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IMRT%+%IGRT%=%Conformity%+%Precision%

IV%

GTV 

IV%
PTV%
CTV%

No IMRT without IGRT 



12 pts 
PTV=CTV+5mm 
Daily IGRT 

Chen YJ, IJROBP 2012 



Without daily IGRT, margins of 4.9, 11.1, and 8.5 mm in the AP, lateral, and SI 
directions would have been needed to ensure that the planning target volume 
(PTV) received 95% of the prescribed dose.  
Conversely, daily IGRT required no extra margins on PTV and resulted in a 
significant reduction of V15 and V45 of intestine and V10 of pelvic bone marrow. 
 

Chen YJ, IJROBP 2012 



Studio retrospettivo 
su 5 pazienti 





 
•  ! Adequate target coverage + OAR sparing 
•  ? Containment of the GI and GU toxicity  
•  ? Improved compliance with treatment combinations 
•  ? Containment haematological toxicity  

further studies…. 

 

IGRT (IG-IMRT) key issues 
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