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Cognitive TRUS-guided biopsy

Urologist reviews MRI images, correlates this with 
real-time TRUS images and performs a ‘free-hand’ 
TRUS-guided biopsy of the MRI suspicious region
Advantages: 

Simple
No speciailised, expensive equipment required
Uses standard biopsy technique

Disadvantages: 
Larger margin of error
No guarantee the manual biopsy will sample the 
MRI-suspicious region



Cognitive TRUS-guided biopsy



Cognitive TRUS-guided biopsy



MRI images downloaded onto an ultrasound machine 
with special software. Ultrasound images are acquired 
and the software fuses the MRI onto corresponding USS 
images and coordinates the biopsy template to guide 
biopsy of the suspicious region
Advantages: 

Fairly accurate sampling

MRI-TRUS fusion-guided biopsy



A. Oversampling
B. Undersampling
C: Undersampling- missing

LIMITATIONS OF RANDOM PROSTATE BIOPSIES



Controversies: different aims

1. Do we want to detect all the prostate cancers?
2. Do we want to detect and, at the same time, 

characterize all the prostate cancers? 
3. Do we want to detect and characterize only the 

significant prostate cancers?



Potential tools of T-PBx
• Initial biopsy (poorly defined)

– Reduce false negatives
– Improve risk classification 
– Reduce repeat biopsies
– Reduce overdetection

• Repeated biopsy
– Increase cancer detection
– Reduce further repeat biopsy

• In AS
– Improve risk stratification
– Reduce need for repeat biopsy





• Agreement TBx and SBx: 69%

• TBX missed  22% all cancers 
• 83% low risk
• 12% intermediate risk
• 5% high risk



TBX missed
• 13% GS>=7
• 26% all cancers

SBx missed
• 26% GS>=7
• 14% all cancers





PROSTATE mpMRI AND MRI-TARGETED BIOPSY 
IN PATIENTS WITH PRIOR NEGATIVE BIOPSY



• Overall there was a 42% cancer detection rate, 
including 81% on anterior MRI lesions. 

• Overall cancer detection rate improved to 81-
96% when only considering PIRADS 4 and 5 
lesions, and 68-86% for clinically significant 
disease.

PROSTATE mpMRI AND MRI-TARGETED BIOPSY 
IN PATIENTS WITH PRIOR NEGATIVE BIOPSY



PROSTATE mpMRI AND MRI-TARGETED BIOPSY 
IN ACTIVE SURVEILLANCE

Porten SP  et al. Changes in prostate cancer grade on serial biopsy
in men undergoing active surveillance. J Clin Oncol 2011;29:2795–800.

Recabal P et al. The Efficacy of Multiparametric Magnetic Resonance Imaging and 
Magnetic Resonance Imaging Targeted Biopsy in Risk Classification for Patients with 
Prostate Cancer on Active Surveillance. J Urol 2016; 196:374-381.

Confirmatory MR/TRUS fusion biopsy can reclassify up to 1/3 of patients 
who initially met criteria for AS

The ability of mpMRI to detect intermediate and high-risk cancers may aid 
in the selection of patients who can safely pursue active surveillance 

MRI may also have a role in monitoring patients, although further data are 
required before mpMRI can replace the regular biopsies recommended in 
active surveillance protocols



DOES NEGATIVE MRI (ABSENCE OF ANY TARGET) ACTUALLY 
MEAN NO (SIGNIFICANT) TUMOR AT BIOPSY?

F Bertolotto  et al  ABS 140 SIURO 2015
80 pts with negative mpMRI (1.5 T endorectal Coil)
16 mo 2013-14, KEOLIS UROSTATION,  Average age 63.7 years. No history of 
previous biopsy.  Saturation bx: 20 samples (10/lobe) stereotactic mapping 
Group 1 (any PSA): 43 pts

• 12 / 43 cases (false-negative ratio 28%). 
• 10 pts Gleason score was 6 (83%)
• 2 pts was >6. 

Group 2 (PSA <10 ng/ml): 37 pts
– positive in 11/37 cases, (false-negative ratio 30%)
– 10 pts, Gleason score was 6 (91%)
– in only 1 was >6 (9%)

mMRI NPV around 70%
Aggressive tumors (>6) the NPV is around 85 %. 
PSA <10, the negative predictive value is 91 %.
Risk of missing an aggressive cancer 9%.



After 24 months from diagnosis 54% of patients developed ED of different degrees



Conclusions
• mpMRI is changing the indication and the approaches in prostate cancer diagnosis

and surveillance

• Fusion biopsy has the potential to reduce overdiagnosis

• mpMRI and fusion biopsy are potential useful to improve selection of low risk
prostate cancer and suitable for AS

• The role of mpMRI and fusion biopsy in monitoring patients in AS is still undefined

• Unless we do not change philosophy in prostate cancer diagnosis, randomized 
prostate  biopsy cannot be omitted  in favor to target biopsy only.

• To maximize prostate cancer detection it is necessary to combine both random e 
saturation biopsy
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