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Rectal Fistula

Sinus tract vs  fistula



Rectal Necrotic Tissue

Biopsies showed 

necrotic tissue



Dose-escalation is not free

ÅRectal toxicity

ÅUrinary

ÅErectile



Therapeutic ratio

Tumor control

Normal tissue complication

Total Radiation DOSE

Probability 

of 

EFFECT



Where are we going in 

Prostate Radiation Therapy?

EBRT

Å2D

Å3D

ÅIMRT

ÅHypofractionation

ÅSBRT

ÅProtons

ÅIMPT

Brachytherapy

Å1st Generation Implants

Å2nd Generation Implants

Å3rd Generation Implants

Å4th Generation Implants

Å5th Generation Implants



Where have we come from?



PSA control after conventional 

dose RT (~70Gy)

IJROBP 2001;49



Higher RT doses improve 

disease control

ÅMultiple retrospective studies show benefit to 

higher doses of RT. 

ïMDACC (Pollack & Zagars. IJROBP 39, 1997)

ïFox Chase (Hanks et al. IJROBP 41, 1998)

ïMSKCC (Zelefsky et al. IJROBP 41, 1998)

ïMSKCC (Zelefsky et al. J Urol 166, 2001)

ïCleveland Clinic (Lyons et al. Urol 55, 2000)



More Grade 2 rectal complications in 78 Gy arm

[IJROBP 53, 2002]



More Grade 2+ rectal toxicity 

if >25% of rectum received 70Gy



Dose-escalation w/ less 

toxicity
ÅDelivery techniques
ïIMRT

ïProtons

ÅReduce PTV
ïTarget localization (e.g. BAT, fiducial markers)

ïTarget immobilization (e.g. rectal balloon)

ïReduce CTV

ÅSelective dose-escalation
ïIntra-prostatic targets and avoidance structures



Axial Dose Distribution

75.6 Gy

60 Gy79 Gy


