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Purpose

•Interfractional movements of prostate (or 
prostatic fossa) and rectum between radiation 
deliveries can be problematic.

•Posterior movements of the prostate (or 
prostatic fossa) may lead to underdosing, thus 
higher failure rates.

•Anterior movements of the rectum may lead to 
overdosing, and thus complications.



Purpose

• The superior, inferior, lateral and anterior 
margins can be more generous, avoiding 
CTV/PTV underdosing at these margins.  

• Using in room CT scans obtained just prior to 
the radiation deliveries, interfractional organ 
movements can be measured and corrected.



Material and Methods

• 5/2000-8/2005
• 308 patients, either as primary prostate cancers 

or rising PSA after prostatectomy were treated, a 
total of 1762 CT scans obtained.total of 1762 CT scans obtained.

• 5-15 CT scans were obtained consecutively, 
either during the last part of a cone down 
treatment or during the initial part of the adaptive 
radiation therapy delivery







Results Results 
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Isodose simulation without image 
guidance—15 different isocenters,
75 beams--Same MUs



Isodoses with and without IGRT.
Prostate is underdosd and 

rectum is overdosed without IGRT



Daily prostate and rectum dose for a patient with a nd without IGRT





Dosimetric Considerations

• Assume there are shifts of 4mm, 8 mm, 
10mm, 15 mm.

• What are the effect of dose to the prostate • What are the effect of dose to the prostate 
or CTV and to the rectum for a prescribed 
2700cGy or 15 fractions, prescribed at 
180cGy/fx?



72     2800     18252235    2797     269815mm

69     2808     14812580    2787     271110mm

67     2812     14202621    2780     27128mm

64     2808    1308  2659    2772     27134mm

Rectum (cGy)
min   max   mean

Prostate (cGy)
min  max  mean

Ant Shift

57     2527     8981471    2771     2610-15mm

59     2642     9722261    2776     2681-10mm

60     2664     10102388    2771     2691-8mm

61     2709    1098  2623    2763     2700-4mm

Rectum (cGy)
min   max   mean

Prostate (cGy)
min  max  mean

Post Shift
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Conclusion

• This is one of the largest and longest series of 
prostate patients clinically treated with IGRT

• The APPA shifts as shown in our data have 
important implications—namely, the important implications—namely, the 
underdosing of the prostate gland and the 
overdosing of the rectum if no correction is made

• This has important implications in the clinical 
outcome of success and complications in the 
treatment of prostate cancer


