
Role of Biopsy, MRI, and PSMA PET/CT in Guiding Salvage RT 
("What the F#$$ am I treating?")

Eligibility Requirements (for CK SBRT salvage protocol)
> 2 years since their original RT course

Biopsy proof of recurrence is mandated in the protocol

Radiologically NED beyond the prostate

No complications > grade 1 from their prior RT  course

In 2007 . . . . (when this protocol was written . . .)
 PSMA PET/CT . . . hadn’t been invented . .

My favorite MRI sequence (RSI) . .  Hadn’t been invented



Role of Biopsy, MRI, and PSMA PET/CT in Guiding 
Salvage RT ("What the F#$$ am I treating?")
 Chapter One:

 “New and improved” MRI . . .
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 So, RSI MRI appears to be the first described MRI sequence with sensitivity/specificity 
in the range of 90%, for differentiating prostate cancer from “normal peripheral zone”

 RSI specificity is less in transitional zone, as BPH nodules may also restrict diffusion

 (just as “sensitive” in TZ, but could be highlighting nodular BPH in some cases, instead of cancer)

 The RSI signal intensity is positively correlated with Gleason grade

 Higher Gleason grade lesions are apparently more restrictive of intracellular water movement

 “The RSI trend then: “brighter the signal, the higher the Gleason score”

 Also, In grayscale, the RSI is inverted vs the ADC map (RSI signature is “white” while ADC signal is 
“black”)

 NOTE: if RSI is not available, ADC maps do closely recapitulate the RSI signal, just not 
as “sharply”
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treating?")

 What about PSMA PET/CT???

 Hmm . .

 Let’s ask “AI” . . (Perplexity)
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 What about PSMA PET/CT???

134 patients w pre-op MRI and pre-op PSMA PET/CT, prior to RP
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 What about PSMA PET/CT???

25 patients w pre-op MRI and pre-op PSMA PET/CT, prior to Radiotherapy
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 What about PSMA PET/CT??? 81 patients w pre-op MRI and pre-op 

PSMA PET/CT, prior to Radiotherapy
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 What about PSMA Fluciclovine (AKA “Axumin”) PET/CT??? ?!!??!?

Possible practical concept:

• If PSMA PET/CT is “(-)” 

when it shouldn’t be, at 

least some patients will 
have a “(+)” Axumin 

PET/CT study

• “AI” (Perplexity) says 

“(+) Axumin PET/CT w (-) 
PSMA PET/CT” happens 

two times out of 100 . . 



Two “high-risk” cases w PSMA PET/CT and MRI correlation; 
both studies are “NED beyond the prostate”

PIRADS-5 (RSI sequence) PIRADS-5 (ADC sequence)

SUVmax = 3.8 SUVmax = 29

Do both of these 

“NED beyond the 

prostate” PSMA 

results have the 

same predictive 
value?!?

Case 1 Case 2



Head to head comparison in an advanced, high-risk 
case, w multi PSMA (+) pelvic LNs . . 

Different “advanced” case, PSMA 

PET/CT wins “hands down” . . 
Better definition of his primary 

tumor, AND, it was the study that 
proved the multi (+) LNs . .

So regardless what “literature 
and/or experience” may say, 

there is VARIABILITY when it comes 
to any specific individual, to say 
the least . . .



Image-Guided SIB; RSI MRI (Grayscale version)



MRI = PIRADS-1; No lesion seen (MRI image severely 
degraded by Urolift struts); Image-guided SIB by PSMA PET



Role of Biopsy, MRI, and PSMA PET/CT in Guiding 
Salvage RT ("What the F#$$ am I treating?")

• CYBERKNIFE is well suited for 
“FOCAL” (PRIMARY tx . .)

• Fiducial moves in tandem w 
the lesion; allows sub-mm 

accurate tracking

• Multiple Modalities may be 

imported into the planning 
process
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• CYBERKNIFE is well suited for 
“FOCAL”

• Fiducial moves in tandem w 
the lesion; allows sub-mm 

accurate tracking

• Multiple Modalities may be 

imported into the planning 
process



Does advanced imaging allow the possibility of 
FOCAL SBRT for NON-recurrent prostate cancer???

7/2024

7/2025



VIRTUAL HDR CYBERKNIFE RADIOSURGERY FOR 
LOCALIZED PROSTATIC CARCINOMA: A PHASE II STUDY

 10 year result (3,800cGy/4 fx)

 High Dose “HDR-Like” Prostate SBRT: PSA 10-Year 
Results From a Mature, Multi-Institutional Clinical 
Trial. Front. Oncol., 29 July 2022
Sec. Radiation Oncology

 Accuray Sponsored multi-institutional study

 Low and int risk

 18 institutions; 257 pts enrolled

 Local Control – 99% at 10 years

 This regimen is “Locally ablative” to 10 years
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ER – A magnificently otherwise healthy 80yom w localized 
“high volume” Gd Gp 3 prostate cancer; Treated w 

“original 38 Gy/4 fx CK SBRT protocol”
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ER – A magnificently otherwise healthy 80yom w localized 
“high volume” Gd Gp 3 prostate cancer; Treated w 

“original 38 Gy/4 fx CK SBRT protocol”



NC – A magnificently otherwise healthy 78yom w local relapse 21 

years after RP and 20 years after post-op 3DCRT to the prostate 
bed; Treated w 3,400cGy/5 fx to recurrent lesion w 2 mm margins

PSA nadir is < 0.1 ng/mL;

GU and GI toxicity is grade 0!

Reasons for this “perfect” outcome:

1) 20 year interval post-prior RT

2) PSA remained “low” at relapse

3) PTV = 2.23 cc! (1 teaspoon = 5 cc)

4) Perfect PSMA PET/CT/MRI concordance



TH – A very nice 80yom w local recurrence, 14 years after 103^Pd 

brachytherapy plus Prostate IMRT

Post-brachytherapy SBRT salvage is 

another of our “higher toxicity risk” 

scenarios, however, this man was 

“hormone resistant localized” so we still 

gave it a go – PTV = RSI MRI volume (+) 2 
mm; Toxicity at one month is grade 1 GU, 

improving . .



And what about good, old-fashioned 
“prostate bed RT” for rising PSA?

90 yo retired MD

• RALRP 2012 (Gl 4+3)(No adjuvant RT)

• PSA nadir < 0.1 ng/mL for years

• PSA began rising ~ 2020 → 3.7 ng/mL by 2024

• 2024: PSMA PET/CT (+) for a solitary 
hypermetabolic L internal iliac LN

• We did not do “prostate bed IMRT”
• We did CK SBRT “pop” the PSMA (+) LN . .

• 40 Gy/5 fx; LN (+) 2 mm

• PSA response is “satisfying”
• Toxicity is grade 0

• Completed tx in a week
• If we ever do need to tx the “prostate 

bed” - I submit that we still could! . .

• NEW imaging . . Breaks . . OLD paradigms!
• (Use it to its highest capability!)



Basic Imaging Take Home Conclusion:

My own opinion FWIW . . 

• For intraprostatic disease mapping, RSI 

MRI typically, though not always, 

outperforms any flavor of PET/CT
• (“poor man’s “RSI” = “ADC map”)

• For LNs and distant sites, that opinion is 

exactly reversed

(i.e. – they are “complimentary studies”)



Basic Imaging Take Home Conclusion:

My own opinion FWIW . . 

• FINALLY; Imaging is so good now, that 

“out of the box” management is no 

longer so “out of the box” . . e.g.

• Re-irradiating a radiation failure

• Primary “focal” approaches

• Targeting a “PSMA (+) LN only” instead of 

irradiating the “entire prostate bed” in 

selected cases . . (Or instead of starting 

the dreaded “ADT” . . .)

• BOTH imaging modalities combined, 

outperform either, individually . . . They are 

“complimentary”



Thank You
DONALD B. FULLER, MD

RADIATION ONCOLOGIST

UNIO HEALTHCARE
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