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Topics

• Rectal Constraints?

• Lymph nodes?

• Daily localization?  PTV margin?

• Dose? Fraction size?

• Post-op IMRT?
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Rectal Constraint/Definition

DVH



5
Department of Radiation Oncology • University of Michigan Health Systems

Rectal Constraint
Institution Rectal Constraint

UM <25% over 70, <50% over 50

PMH <25% over 70

Wash U <17% over 65, <35% over 40

Peter Mac <20% over 70, <30% over 60, <50% over 50

Duke <17% over 65, <40% over 40

Jefferson <20% over 65, <40% over 50

ROC <20% over 65, <45% over 40 (<10% over 100%)

MCW <25% over 70, <50% over 50

Mayo <25% over 70, <35% over 65, <50% over 60

MSKCC <30% over 75.6, <53% over 47

Rectal Constraint
Institution Rectal Definition

UM Whole, RTOG 0126

PMH Wall, 18 mm sup/inf CTV

Wash U Whole, RTOG 0126

Peter Mac Whole, field borders

Duke* Whole, RTOG 0126

Jefferson Whole, RTOG 0126

ROC Whole, RTOG 0126

MCW Whole, RTOG sup, obd for inf

Mayo Whole, RTOG 0126

MSKCC Wall, 10 mm sup/inf PTV
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Simulation Issues

Rectal Constraint
Institution Contrast?/Filling

UM No//Full Bladder

PMH No/Full Bladder//Empty Rectum

Wash U No (MRI planned)//Full Bl/Emp Rec

Peter Mac No//Full Bladder/Empty Rectum

Duke No//No Instructions

Jefferson Foley (Bl/Urethra)//Full Bl/Emp Rec

ROC Urethra/Rectal tube//Full Bl/Emp Rec

MCW Uretral//Full Bl/Emp Rec (no rectal 
instructions during rx

Mayo Bladder/Rectum//Full Bladder

MSKCC No//Emp Rec
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Type of Machine

Institution Type of Machine? Linac vs. Tomo vs. 
Cyberknife vs. Other

UM Linac (Varian EX)

PMH Linac (Elekta or Varian)

Wash U Linac (Varian EX)

Peter Mac Linac (Varian Trilogy)

Duke Linac (Varian)

Jefferson Linac (Elekta Synergy)

ROC Linac (Varian EX/Elekta Infinity)

MCW Linac

Mayo Linac

MSKCC Linac (Varian Trilogy)
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Seminal Vesicles

Institution Seminal Vesicles

UM Prox 10 mm

FCCC Prox 9 mm

Wash U Prox 10 mm

Wisconsin Prox 10 mm

Duke IMRT, separate plans

Jefferson Prox 10 mm

ROC Reduce Dose/Fraction

Mayo IMRT 50.4/1.8, no loc, separate 
plans

Seminal Vesicles?

Beaumont
51 SV+ pts
Median PSA 22

Kestin LL IJROBP
54:686,2002
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What about nodes?

3 options:

1. Nodes+prost to 45 with 3DCRT, then 
prost with IMRT

2. Nodes+prost to 45 with IMRT, then 
separate IMRT plan for prost

3. Nodes+prost in single IMRT plan, 
but nodes at lower daily fraction 
size

Institution Nodes and IMRT?

UM Option 2: Two IMRT plans

PMH

Wash U Option 2

Peter Mac No Nodes

Duke No Nodes

Jefferson Option 1: 3DCRT then IMRT

ROC Option 2

MCW Option 2

Mayo Option 2

MSKCC No Nodes
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PTV Definition

Davis BJ Cancer 85:2630,1999

Mayo Clinic
105/376 with ECE
1991-1993
Median PSA 11.8



13
Department of Radiation Oncology • University of Michigan Health Systems

PTV Margin?
Institution Imaging, CTV-PTV Margin (mm)

UM CT, 5

PMH CT, 7 post, 10 elsewhere

Wash U MR, 5

Peter Mac MR, 6 post, 10 elsewhere

Duke MR, 5

Jefferson MR, 5

ROC CT, 4 radially, 5 sup/inf

MCW CT, 3 post, 5 elsewhere

Mayo CT, 4 post, 7 elsewhere

MSKCC CT, 6 post, 10 elsewhere

R=23 mm R=21 mmR

Yeung IJROBP 2008

i.e., MRI+5 mm = CT+3 mm
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What about IGRT technique?

Daily Prostate Localization

• Critical for IMRT or other highly 
conformal strategies
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Implanted Fiducials

AC Wireless Magnetic Tracking

Calypso SystemCalypso System
8 mm

1.8 mm



16
Department of Radiation Oncology • University of Michigan Health Systems

Data – Patient 1
P

os
iti

on
 (

m
m

)
IS
AP
LR

Implanted Fiducials

• Have become commonly used

• Potential to reduce margins required 
for set up uncertainty

• Potential to decrease target misses

• Real time tracking may be important
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IGRT
Institution IGRT?

UM Calypso

PMH Gold with CBCT if no fiducials

Wash U Calypso

Peter Mac Gold

Duke* Gold

Jefferson Gold/CBCT

ROC Calypso with CBCT

MCW CT on rails

Mayo Gold

MSKCC Gold

Post op IMRT?
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Post-op IMRT?
Institution Routine Post Op Cases Getting 

IMRT?

UM No

PMH Yes

Wash U Yes

Peter Mac

Duke Yes (“although I’m not sure why”)

Jefferson No

ROC Yes

MCW 50-50

Mayo

MSKCC

Bottom Line on Dose

Rx of Int Risk Prostate:

Gleason 7
2/12 +cores
T1c
PSA 7.2
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Institution Dose/Fractionation?  (BED3)

UM 1.85 to 77.7 (126)

PMH 2 to 78 (130)

Wash U 1.8 to 77.4 (124)

Peter Mac 2 to 78 (130)

Duke 2 to 76 (127)

Jefferson 1.8 to 79.2 (127)

ROC 1.8 to 75.6 (121)

MCW 1.8 to 75.6 (121)

Mayo 1.8 to 75.6 (121)

MSKCC 1.8 to 86.4 (138)

Institution Prescription?

UM >97% PTV covered by 100%

PMH Min CTV

Wash U >98% PTV covered by 100%

Peter Mac >99% PTV covered by 100%

Duke >98% PTV covered by 100%

Jefferson >95% PTV covered by 100%

ROC >98% PTV covered by 100%

MCW >95% PTV covered by 100%

Mayo >98% PTV covered by 100%

MSKCC “IDL covering PTV, dmax <111%, V95 > 87%”
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DUKE

PMH
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Wash U
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