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Background & Rationale

• MRI has limited sensitivity (~60%) in predicting extraprostatic extension (EPE).
• EPE prediction is crucial for nerve-sparing radical prostatectomy.
• PSMA-PET offers high sensitivity using molecular imaging.



MRI EPE Prediction: LCC Thresholds and 
Scoring Systems

Scoring System / 
Study

LCC Threshold Sensitivity / 
Specificity

Notes

Mehralivand et al. 
(2019)

≥10 mm Moderate / High Used in PI-RADS 
v2.1; common 
clinical threshold

Grivas et al. (2021) ≥11 mm High PPV for pT3 Misses minimal 
LCC; good for 
macroscopic EPE

Rosenkrantz score ≥12 mm High specificity Combined with 
capsular bulge, 
irregularity

General Practice ≥6–10 mm Higher sensitivity, 
lower specificity

Used with other 
qualitative features

Other qualitative signs : Capsular 
bulge, irregularity, or neurovascular 
bundle asymmetry add to the 
assessment.

Mehralivand S, Shih JH, Harmon S, Smith C, Bloom J, Czarniecki M, Gold S, Hale G, Rayn K, Merino MJ, Wood BJ. A grading system for the assessment of risk of extraprostatic extension 
of prostate cancer at multiparametric MRI. Radiology. 2019 Mar;290(3):709-19.



Study Design

• Prospective nonrandomized trial at Indiana University.
• 50 patients with intermediate- or high-risk prostate cancer.
• Patients underwent both mpMRI and 68Ga-PSMA-11 PET-CT.
• Final whole-mount pathology used as gold standard.

Hypothesis: PSMA-PET is superior to mpMRI in detecting EPE.





Imaging & Analysis

• mpMRI interpreted using PIRADS and EPE risk factors. 

• PSMA-PET positive for EPE if capsule contact length >5mm. 

• 4 key EPE zones: bladder neck, bilateral NVB, anterior apex.

• Radiologists blinded to clinical data and other modality.





Primary & Secondary Outcomes

• Primary: Sensitivity and specificity for EPE prediction at NVBs.
• Secondary: Accuracy for SVI and lymph node involvement.
• Surgeon questionnaire responses before and after PSMA-PET.



Results



Results – Imaging Accuracy

EPE 
• Sensitivity: PSMA-PET 86% vs mpMRI 57% (p=0.03). 
• Specificity: PSMA-PET 73% vs mpMRI 77% (NS).

• AUC: 0.80 (PSMA-PET) vs 0.67 (mpMRI).

• NPV: 95% (PET) vs 87% (MRI); PPV: 46% (PET) vs 40% 
(MRI).



Impact on Surgical Planning

• Correct nerve-sparing plan: 77% (with PET) vs 65% (MRI only).
• In 27 discordant cases,

•  PET led to correct plan in 20 vs 7 for MRI.
• 40% underwent surgery with altered plan based on PET.

• Positive margins not increased despite increased nerve-sparing.



Subgroup & Additional Findings

• PSMA-PET useful in unfavorable intermediate/high-risk disease.
• MRI superior for detecting SVI (100% vs 50% sensitivity).
• PSMA-PET detected lymph node metastasis in 44% (MRI = 0%).
• PET SUV correlated with higher Gleason scores.



Limitations

• Single-center study with expert radiologists.
• Small sample size (n=50).
• PET and MRI reader variability not tested.
• Standardization needed across institutions and imaging platforms.



Study Conclusion

• PSMA-PET improves sensitivity for EPE prediction.
• Enables more accurate nerve-sparing decisions.
• Especially valuable in higher-risk prostate cancer.
• Further multicenter validation warranted.



Critical analysis 

• Power justification : designed to estimate sensitivity (expected 90%) and specificity 
(expected 75% ) of PSMA Pet  

•Calculations assumed prevalence of EPE = 35%, with confidence interval width 
≤0.23 (sensitivity) and ≤0.25 (specificity).

•Planned N=80, but only 50 patients enrolled → underpowered, particularly for 
subgroup or side-specific analyses.  

•Surgeon decisions were influenced in real-time, not blinded → potential confirmation 
bias.



Critical analysis 

Strength : 

• NPV CIs
• PSMA-PET NPV: 0.95 (0.90–1.00)

→ Tight and high → reliable for ruling out EPE (very useful clinically). 

• In 27 discordant cases:
• PSMA-PET led to correct decisions in 20 cases vs 7 for MRI (P < .01).
• Shifted 22 patients from nonnerve-sparing to nerve-sparing without increasing 

margin rates. 
• This is a strong practical finding with direct surgical implications



Context from Existing Literature

MRI sensitivity for EPE ~57%, specificity ~91% (meta-analysis of 
75 studies). Comparable diagnostic performance 

in detecting ECE and SVI 



Lesion Detection Rates: 
•PSMA PET/CT: 84.6% and 82.1% (two independent readers)
•MRI: 74.4% and 46.2%

PROSTAGE Trial

AUC for EPE Detection:
•PSMA PET/CT: 0.500–0.591
•MRI: 0.648–0.682

PSMA PET/CT demonstrated high sensitivity in localizing intraprostatic lesions, it 
appeared inferior to WBMRI in detecting EPE



Comparison with Existing Literature



Take-Home Message

• PSMA-PET consistently shows higher sensitivity than MRI for EPE 
detection.

• High negative predictive value of PSMA-PET (>90%) supports nerve-
sparing when negative.

• Combined MRI + PSMA-PET may improve surgical precision and 
reduce positive margins.

• Best utility in unfavorable intermediate- or high-risk prostate cancer 
cases.



Thankyou
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