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Role of MRI for Contouring

Tumor localization

Organs at Risk

Tumor Extent
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How accurate are prostate contours on CT?

Gao et al. Red Journal 2007

CT performed on a frozen cadaver

120 prostate contours done
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Prostate not clearly visible on CT

Gao et al. Red Journal 2007

• 0% of attempts covered full prostate

• Median ~84% prostate coverage

• Contours typically 30% larger than true prostate
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Contouring is more accurate on MRI

Song et al. Red Journal 2025

• Prostate and UREthra on MRI (PURE-MRI) study: 62 physicians, 114 prostate contours

• AI tool performed better than the physicians
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• Expert radiologists outlined the tumor in red

• Radiation oncologists’ attempts to outline the tumor are shown in shades of blue 

With only conventional MRI, many oncologists 

struggled to find the tumor

Lui et al. Red Journal 2023

Even on MRI most physicians are not great at finding the tumor
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Does accuracy of prostate contour matter?

Kishan et al. JAMA Oncology 2023

• MIRAGE trial compared 2 mm PTV margin (with MR-linac) to 4 mm PTV margin

• More side effects with only 2 mm difference in margin

• Errors on CT contours can be >> 2 mm
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Urethra: organ at risk not visible on CT

Groen et al. Green Journal 2021

• Analysis of FLAME trial found urethra dose was strongly associated with side effects 

age, T-stage, diabetes 
mellitus, baseline GU 
toxicity grade ≥1
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Urethra contouring is more challenging

Nguyen et al. Green Journal 2025
Song et al. Green Journal 2026 

- Yellow: expert panel

- Green: physician participant

- Blue: AI

• PURE-MRI study: 62 physicians, 110 urethra contours
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Urethra contouring is more challenging

Nguyen et al. Green Journal 2025; Song et al. Green Journal 2026 

• AI tool improved urethra contours

• Physicians: median 36% of urethra included

• AI:  median 81% of urethra included
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Vessel Sparing RT
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Multi-center randomized trial of:

SBRT  +/- Vessel-Sparing RT

All patients get:

•  IGRT

•  5 fractions of SBRT

•  Rectal Spacer

Vessel Sparing RT
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Practical Take Home Points
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Timing of MRI

Try to avoid neoadjuvant ADT → changes prostate size and tumor clarity

• If you do this, will need another MRI

If using non-contrast enhanced rectal spacing → obtain MRI post-spacer

If using contrast enhanced rectal spacer → I am comfortable not obtaining another MRI

• Will need to move registration around potentially for different areas
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MRI Registration

MR/CT registration

• Do not rely solely on dosi/physics → must learn to modify throughout case for different 

focus areas

• Multiple options:

• Contour the prostate on MRI first → put it where you want on CT

• Align fiducials (if post fiducials)

• Align posterior edge of prostate

• I use both axial and sagittal registrations for MR

• Helps in DIL, urethra, and apex delineation
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Urethra Contouring

1. Axial T2 → Identifying the bladder neck: the hyperintense signal is representing the urine in the bladder. 

2. It is traced further into the parenchyma of the prostate. 

3. The sagittal sectional correlation to aid in delineation 

The urethra is not always centrally located within the gland
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Urethra Contouring

Song et al. Green Journal 2026 
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DIL Contouring

Patel K, et al. PRO. 2024
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DIL Contouring

Patel K, et al. PRO. 2024
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Vessel Sparing RT

Penile Bulb + Bilateral Crus of Corpus 

Cavernosum

For 2cm caudal to the PTV1_30Gy, the 

penile bulb will be contoured starting 

superiorly at the inferior aspect of the 

pelvic diaphragm (urethral sphincter) and 

extending inferiorly and anteriorly to 

encompass adjacent crura of the corpus 

cavernosum located on the same slice
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Vessel Sparing RT

Neurovascular Bundles

Will be contoured as separate 

structures within 1cm of the 

PTV. 

Particular care will be taken 
to delineate these structures 

as they course into the GU 
diaphragm caudally past the 

penile bulb until their 

termination in erectile tissue. 
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Vessel Sparing RT



Cleveland, Ohio  |  25

Vessel Sparing RT

Internal Pudendal Arteries

Contour using a 5mm brush each artery 1cm 
cranial to the PTV1_30Gy.

From this point on, the artery can be identified 
as it courses anteromedially within the 
pudendal canal (medial edge of obturator 
internus) giving off minor arteries to 
prostate/bladder/rectum before giving rise to 
the penile artery at the perineum (not 
encompassing the branch leading to the 
scrotal artery). 

Contouring may stop caudally where the 
penile artery branch of the IPA enters the 
erectile tissues.
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Internal Pudendal Artery



@DrSpratticus

Thank you
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