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@TylerSbrt

MRI: a new era for prostate cancer detection
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• Focal Lesion Ablative Microboost in Prostate Cancer (FLAME) trial.
• N=571 men with intermediate- or high-risk PCa undergoing radiotherapy
• Randomized trial with superiority design for biochemical DFS

• 1. 77 Gy in 35 fractions (2.2 Gy/fx)
• 2. As above, with focal boost up to 95 Gy (2.7 Gy/fx)

• [Biologically, ~42% increase in dose]

Kerkmeijer et al. JCO 2020 @TylerSbrt
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Focal radiation boost for prostate cancer 

• Focal boost group had: 
• 67% lower local recurrence
• 44% less regional or distant metastatic disease
• No increase in toxicity (only boosted as could be safely achieved)

Kerkmeijer et al. JCO 2020; Groen et al. European Urology 2021
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@TylerSbrt

• Every patient should get this, right?
• Are radiation oncologists routinely using focal boost for their patients?

Fewer metastases / recurrences without increased toxicity

Zhong et al. Radiation Oncology 2023
Regan et al. Adv. Rad. Onc. 2024

Only 10% of patients benefitting
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Fewer metastases / recurrences without increased toxicity

• Why not offer this?

• Several contributing factors, 
but one seems most critical…

@TylerSbrt
Lui et al. Red Journal 2023
Dornisch et al. WJU 2024

• You can’t aim at what you can’t see

• What if we made it easier?
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Diffusion MRI à ADC

• We can “weight” MRI scans to measure how water molecules are moving
• This gives us a non-invasive peek into microscopic tissue structure

ADC: Apparent Diffusion Coefficient:
How fast are the molecules diffusing?

@TylerSbrt
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Restriction Spectrum Imaging (RSI) – RSI restriction score (RSIrs)
RSIrs map

RSIrs = normalized C1 

2-3 minutes on a standard clinical scanner
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• Prospective study with 44 radiation oncologist participants
• They were given prostate MR images
• They were told where the tumor was (in words)
• They attempted to circle the tumor for focal RT boost

• In 50% of cases, they were only given conventional MRI
• In the others, they were also given RSIrs maps

Seibert Lab

ReIGNITE RT Boost:
A prospective, international study of radiation oncologists’ accuracy in 
contouring prostate tumors for focal radiotherapy boost on conventional 
MRI alone or with assistance of restriction spectrum imaging (RSI) 

Asona Lui

Lui et al. Red Journal 2023
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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

With RSIrs maps, these same oncologists each 
correctly outlined the tumor target 

Example Case #1:

@TylerSbrtLui et al. Red Journal 2023
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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

With RSIrs maps, these same oncologists each 
correctly outlined the tumor target 

Example Case #2:

@TylerSbrtLui et al. Red Journal 2023
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Complete Misses

Without RSIrs: 134/762 (17.6%)

Complete misses as % of attempts:
13.6% (IQR: 9.1, 23.6)
0.0% (0.0, 4.3)

ReIGNITE: RSI improves tumor targeting

Lui et al. Red Journal 2023
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@TylerSbrt

Accuracy matters: real consequences for patient outcomes

Allison Zhong

Asona Lui

Karoline Kallis

Zhong et al. Red Journal 2024
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GS 4+4PI-RADS 4

PI-RADS 4

PI-RADS 4

PI-RADS 5

PI-RADS 5

GS 4+3

GS 4+3

Benign

Benign

(and again 2 y later, on 2nd biopsy)

(and again 5 y later, on simple 
prostatectomy for BPH)

Rojo Domingo et al. J Urology 2025
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What does this mean for patients today?

@TylerSbrt

• Safe, effective, precise therapy

• Fewer men with cancer recurrence

• Fewer men with metastatic cancer
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RadTARGET trial:
RAdiation Dose TAiloRing Guided by Enhanced Targeting

Anna Dornisch

Enrolling at UCSD
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FLAME trial analysis of local recurrences

@TylerSbrt

• Of 571 participants in both arms, 28 had intra-prostatic recurrence
• 4.9% overall

• 7.7% in standard arm
• 2.7% in focal boost arm

• Imaging available to determine location of recurrence in 24 of the 28
• 23 of 24 had recurrence in the GTV
• Only 1 of 571 patients found to have recurred only in the non-GTV prostate
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RadTARGET: standard radiotherapy

@TylerSbrt

70 Gy / 28fx

84 Gy / 28fx
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56 Gy / 28fx

RadTARGET: tumor-focused radiotherapy

@TylerSbrt

84 Gy / 28fx

70 Gy / 28fx
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RadTARGET: tumor-focused radiotherapy

@TylerSbrt
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Conclusions
• Advanced imaging à precise radiation therapy

• Reduce metastasis

• Reduce side effects

@TylerSbrt
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