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Outline

• Importance of extra-prostatic extension

• MRI features of extra-prostatic extension

• MRI features of seminal vesicle invasion
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Staging and Treatment
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Extraprostatic Extension

• Clinical T2 disease: 52.4% pT3 at radical 
prostatectomy

• PSA, DRE, Gleason score, # of +Bx cores

• Predictors of a positive MRI: 

• 3 > sextants biopsy positive

• Positive DRE

• PSA > 10

O’Dowd J Urol 1997;158:687-698.

Cornud F et al. Radiology 2002;224(1):203-210.



PIRADS 5 PZ, with EPE



MRI Extraprostatic Extension

1. Broad tumour contact (>12mm)

2. Smooth capsular bulge

3. Irregular capsular bulge

4. Obliteration of rectoprostatic
angle 

5. Asymmetry or invasion of 
neurovascular bundle

Quinn SF et al. Radiology 1994;190:323-327.

Outwater EK et al. Radiology 1994;193:333-339.

Sensitivity 55%, Specificity 44%
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Schieber ML et al. Radiology 1993;189:339-352.

Harris RD et al. RadioGraphics 1995;15:813-829. 

PPV 25%
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MRI Extraprostatic Extension

1.  Broad tumour contact (>12mm)
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Tempany C et al. Radiology 1991;181:107-112.

Bezzi M et al. Radiology 1988;169:339-346.
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MRI Extraprostatic Extension

1.  Broad tumor contact (>12mm)

2. Smooth capsular bulge

3. Irregular capsular bulge

4. Obliteration of rectoprostatic angle 

5. Asymmetry or invasion of neurovascular bundle

Yu KK, Hricak H, et al. Radiology 1997;202:697-702.



MRI Extraprostatic Extension

Yu, KK et al. Radiology 1997;202:697

Futterer JJ et al. Radiology 2006;238:184

Hricak H et al. Radiology 2007;243(1):28

Hedge JV et al. Int J Radiat Oncol Biol Phys 2013;85(2):e101

Brajtbord JS et al. BJU Int 2001;107(9):1419

Engelbrecht, M et al Eur Radiol 2002;12:2294

Sensitivity: 80-88%; 23-90%

Specificity: 96-100%; 30-95%



mpMRI Extraprostatic Extension

• ESUR PIRADS

• Sensitivity of 77%, Specificity 64%

• NPV 77%, PPV 64%

Bittencourt L et al. Radiology 2015;276:479-489.

AUC

T2 0.72

DWI 0.67

DCE 0.64

Sum of PIRADS 0.74



Added value of DWI for ECE

• T2 scores and ADCs were independently 

associated with ECE.

• ADC had incremental value in patients 

without a high suspicion of ECE on T2

• Whole lesion ADC histogram analysis

Woo S et al. AJR 2015;213:W168-175

Kim CK et al. AJR 2014;202-:W270-276

Krishna S et al. JMRI 2017;202:697-702.



Objective Assessment for ECE

 Length of capsular contact 

 Size of lesion (18.8  vs 13.3 mm)

 Whole lesion ADC histogram/texture analysis

• Kurtosis (histogram flatness)

• Skewness (histogram asymmetry)

• Entropy (histogram irregularity)

Krishna S et al. JMRI 2017;202:697-702.

Rosenkrantz AB et al. J Magn Reson Imaging 2016;43(4):990-997



MRI Extra-prostatic Extension

• Meta-analysis 2000-2014

• 75 studies, 9796 pts

• Addition of functional imaging and 3T improved 
sensitivity

• No additional benefit with endorectal coil

De Rooij M et al. European Urol 2016;70:233-245.

Sensitivity Specificity

ECE 0.57 0.91

SVI 0.58 0.96

Overall T3 detection 0.61 0.88



MRI Seminal Vesicle Invasion

•Disruption or loss of normal 

architecture of the SV

•Focal or diffuse low T2 SI

•Asymmetric thickening or irregularity 

of the SV wall

•Direct tumour extension into or 

around SV

•Obliteration of vesicoprostatic angle

•Restricted diffusion

•Focal enhancement

Hricak H et al. Radiology 1994;193(3):703-709.

Sala E et al. Radiology 2006;238(3):929-937.



mpMRI Seminal Vesicle Invasion

• Addition of DWI or DCE did not improve sensitivity

• Addition of DWI improves specificity

• DCE did not provide additional incremental value

Soylu F et al. Radiology 2013;267:797-806.



Scoring of Extraprostatic Extension

Barentsz J. et al Eur Radiol 2012;12(4):746

Criteria Findings Score

Extra-capsular 

extension

Abutment 1

Irregularity 3

Neurovascular bundle thickening 4

Bulge, loss of capsule 4

Measurable extra-capsular disease 5

Seminal vesicles Expansion 1

Low T2 signal 2

Filling in of angle 3

Enhancement and impeded diffusion 4



Scoring of Extraprostatic Extension

Barentsz J. et al Eur Radiol 2012;12(4):746

Criteria Findings Score

Distal sphincter Adjacent tumour 3

Effacement of low signal sphincter 3

Abnormal enhancement extending 

into sphincter

4

Bladder neck Adjacent tumour 2

Loss of low T2 signal in bladder 

muscle

3

Abnormal enhancement extending 

into bladder neck

4



Conclusion

• Detection for the presence or absence of extra-

prostatic extension is important for management

• Overall moderate accuracy with mpMRI

• Low sensitivity with improvements with functional 
imaging

• High specificity

• Important to mention location-encroaching: NVB, 
distal sphincter, bladder neck
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