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Comparison of IMRT and SBRT

Expand Treated Volume
More Radiation to Normal Structures
Limit Total Dose 
Limit Daily Dose

Smaller Treatment Volume
Requires Continuous Tracking
Allows for Higher Total Dose
Allows for Higher Daily Dose

IMRT SBRT



Continuous Prostate Tracking Allows for Smaller 

Treatment Margins

  Robotic SBRT allows for 

reduced treatment margins

• Posterior 3 mm

• All others 5 mm

 Reduced treatment margins 

allow for safer delivery of 

fewer high dose fractions

 Allan Pollack, M.D.



Role of Magnetic Resonance Imaging In Reducing Late Toxicity 

  MRI scan better 

defines:

• Bladder neck

• Prostate apex

• Penile bulb 

• Membranous 

urethra

• Prostate rectal  

interface

  McLaughlin, IJROBP, 2007



Urethrogram-directed SBRT for Prostate Cancer in Patients 

with Contraindications to MRI 

  Paydar, Frontiers in Radiation Oncology, 2015

  Increased rates of urethral stricture 

requiring dilation and rectal bleeding 

requiring cauterization 



SBRT Dose Constraints and Targets 

  Chen LN et al, Rad. Onc., 2013

  The prescription isodose line was limited to > 75 % to limit the maximum prostatic 

urethra dose to 133% of the prescription dose 



Commonly Utilized Dose Constraints

  Wang et al, IJROBP, 2020



Obstructive Voiding Symptoms Following 

Robotic SBRT

  Chen et al, Rad. Onc., 2013



 Definition

 AUASI > 15

 > 5 points above baseline

 Predictors

 Prostate Volume > 36 cc

 Bladder wall D15.5%

 

Predictors of Acute Urinary Symptom Flare 

  Repka et al, Acta Oncol., 2017

Parameter OR 95% CI p-value Median
Toxicity

(<median)
Toxicity 

(>median)
Prostate

Volume (per 10 cc)
1.02 1 – 1.04 0.019 36 cc 11.80% 32.70%

Bladder Wall 
D15.5% (per Gy)

1.62 1.02 – 2.59 0.043 32.6 Gy 9.80% 34.60%
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Urinary Symptoms During Every-Other-Day SBRT 
Treatment May Require Medical Management  

  Danner, Front. Oncol., 2017

  Approximately 50% develop moderate to big problems with urinary function 



Late Urinary Symptom Flare Following SBRT

  Chen et al, Rad. Onc., 2013

 Characterization

 Similar to brachytherapy

 Incidence 21%

 Median magnitude

 9 points

 Median time to flare

 9 months

 Median duration

 3 months

 



Predictors of Late Urinary Symptom Flare 

  Kole et al, Acta. Onc.., 2015

 Predictors

 Age < 65 yo

 Bladder D12.7% 

 > 33.5 Gy

 



Late Urinary Symptom Flare Responds to 

Conservative Management

  Woo et al, Front. Oncol., 2015

  Avoid Surgical Interventions:

  Cystoscopy 

  TURP

  King, IJROBP, 2012



Summary: 

Factors Associated with 

Late Urinary Side 

Effects

  Wang et al, IJROBP, 2020



 Every other day treatment

 Increase overall treatment time to 11 days

  King CR et al. Int J Radiat Oncol Biol Phys. 2012 

 Prophylactic Alpha Antagonists

  Continue until resolution of symptoms

 Bladder neck dose reduction

 V37 Gy < 5 cc

 Prostatic urethra dose reduction

 Limit central hot spot

 Prescription isodose line ≥ 80% 

 Maximum point dose to the prostatic urethra limited to 42 Gy

 

Tips for Minimizing Urinary Symptoms



 Intermediate dose levels

 Grade 2 toxicity - V20 Gy

 < 30.2% 15%

 > 30.2% 39%

 Bowel bother- D19%

 < 24.8 Gy 39%

 > 24.8 Gy 65%

 

Predictors of Acute Bowel Symptoms 

  Kole et al, ISRS, 2015



PATRIOT Trial: Once-Weekly SBRT Decreases Acute Symptoms  

 Minimum clinically important change 
(MCIC)

 Urinary 

 Every other day  94%

 Once per week  78%

 Moderate to Severe Problems

 Bowel 

 Every other day  57%

 Once per week  20%

 

  Quon, Radioth. Oncol., 2018



Hematuria Following SBRT is Multifactorial

  Gurka et al, Rad. Onc., 2013

Factors p-Values

Age 0.419

Race 0.917

D'Amico's Risk Groups 0.122

Prostate Volume 0.022†

Initial PSA 0.804

Androgen Deprivation Therapy 0.507

RT Dose 0.012*

TURP prior to RT 0.002*†

Initial AUA 0.897

α1A Antagonist usage 0.008*

Charlson Comorbidity Index 0.101

Anticoagulant usage 0.435

*significant in multivarariate analysis; †significant in univariate analysis

 Multi-factorial

 Bladder tumor

 Kidney stone

 Radiation-induced

 Pretreatment TURP 

may increase risk

 Resolves with time! 

 



Radiation Dose Escalation
  Increases biochemical control

  Increases rectal toxicity when conventional treatment 

employed

 Pollack et al, IJROBP 1998



SBRT Dose Distribution

  Ju AW et al, Radiat. Oncol., 2013

• Rectal Goals

• < 1cc receiving 36 Gy

• < 20% receiving 
80% of proscribed 
dose

• < 50% receiving 
50% of proscribed 
dose

• Tight posterior margin!

 



 Minimal Bowel Toxicity

 Grade 2 rectal bleeding

 1.5%

 EPIC Bowel Score

 Dip at one month 

 Recovery at 3 months

 

Bowel Quality of Life

  Joh DY et al, Radiat. Oncol., 2013



Proctitis Following Robotic SBRT

  Joh DY et al, Radiat. Oncol., 2013



Dosimetric Predictor of Bowel Quality of Life Following 
SBRT

  Elias, Radiother Oncol, 2014

 Dose to 1 cc of rectal wall > 35 Gy was associated with a minimally important 
clinical change in bowel QOL.   



Dosimetric Predictor of Bowel Quality of Life 
Following SBRT

  Wang, IJROBP, 2018

 Moderate to Big Problems (2 years)

 Max Point Dose to Rectum

 < 37.4 Gy    2%

 > 37.4 Gy  11%



Dosimetric Predictor of Bowel Quality of Life 
Following SBRT

  Gomez, PRO, 2015

 Bowel QOL is decreased if:

 Rectal V40 Gy > 1.5 cc Rectal V36 Gy > 4.2 cc



Summary: Factors Associated with Late Bowel Side Effects

  Wang et al, IJROBP, 2020



 Low Residue Diet

 Start five days prior to treatment

 Maximize distance between the prostate and the rectal wall

 Minimize intrafraction prostate motion

 Pretreatment Fleets Enema

 Prior to simulation and each treatment  

 Rectal dose reduction

 V36 Gy < 1 cc

 Posterior PTV expansion 3 mm

 Rectal Spacer 

 For high risk patients if considering dose escalation

 

Tips for Minimizing Bowel Symptoms



Potency Preservation Following Robotic SBRT
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  Obayomi-Davies et al, Rad. Onc., 2013



Potency Preservation Following Robotic SBRT

  Obayomi-Davies et al, Rad. Onc., 2013
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Patient-Reported Sexual Aid Efficacy After Robotic SBRT

  Dess et al, IJROBP, 2018

 Most Men With Baseline 

Function Reported Sexual 

Aids Were Helpful!

 “Helpful” at First Use 

Declined with Time

 Sexual Aids Durably Helpful 

in Approximately 80%

 

Answered choices in included

Have NOT tried it

Tried it, but was NOT HELPFUL

It HELPED, but I am NOT using it NOW

It HELPED, and I used it SOMETIMES

It HELPED, and I use it ALWAY



Ejaculatory Function Following Robotic SBRT

  Sholklapper et al, J. Sex Med., 2022

 The 2-Year Anejaculation Rate was 15%

 



Bothersome Hematospermia Following Robotic SBRT

  Shah et al, Fron. Oncol., 2021

 The 2-Year Cumulative Incidence of Transient Hematospermia was 5.6%

 

 Responds to 5-Alpha Reductase Inhibitors!

 



Summary: Factors Associated with Late Sexual Side Effects

  Wang et al, IJROBP, 2020



Testicular Dose from Prostate Cyberknife: a Cautionary Note.

  Non-coplanar beams 

  Hypogonadism can be apparent at doses in the range of 2 to 4 Gy

King CR et al. Int J Radiat Oncol Biol Phys. 2009 



Hypogonadism Following SBRT

 Minimal if you block beams that transverse testis

 

  Obayomi-Davies et al, Rad. Onc., 2013



Quality of Life Following Robotic SBRT

 Minimal Impact

 

  Chen et al, Rad. Onc., 2013



Proportion of Patients with Minimally Important Differences

  Evans et al., Radioth. Oncol., 2015 



Proportion of Patients Responding Moderate-Severe to Individual 
EPIC items 

 Overall Urinary Problems (2 years)

 IMRT  12%

 Brachy  14%

 SBRT  5%

 Overall Bowel Function (2 years)

 IMRT  10%

 Brachy  7%

 SBRT  2%

 

  Evans et al., Radiotherapy and Oncology, 2015 



Thank You for Your Attention!
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