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Biopsy when suspicion of PCa  
-when and how-



Prostate biopsy incidence

• One of the most commonly performed urological procedures .
• Systematic (±modifications) has been the gold standard 

• Increased number of cores 
• Saturation templates 

• Problematic accuracy of the test and complications  

2019 change in 
Guidelines 
recommendations 

Clinically 
significant? 



EAU Guideline 2024 
Flow diagram deciding on prostate biopsy 

(*PSA > 50 ng/mL, cT3-4) (**MRI not available/not possible)

The chosen diagnostic algorithm may be elected based on availability, expertise, and resources

*
* *



Risk assessment

• Primary diagnostic tools (PSA, DRE,  imaging)

• Family family history & PSA derivatives 

• Life expectancy 

• Risk calculators 
• Avoid MRI & biopsy in 22% to 37% of men 
• Depend on disease prevalence / frequent miscalibration. 

• ERSPC ( http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators) 

• Prostate Cancer Prevention Trial (PCPT) (https://riskcalc.org/PCPTRC/).

(http://uroweb.org/guideline/prostate-cancer/)

Conditional pathways
▪ PSA+ MRI
▪ PSA + Risk calculators 
▪ PSA + Risk calculators + MRI   

http://www.prostatecancer-riskcalculator.com/seven-prostate-cancer-risk-calculators
https://riskcalc.org/PCPTRC/


A 66 years old 
caucasian man  
PSA 4.5ng/mL
No comorbidity  
No  family 
history of PCa 
Biopsy naive



If mpMRI not available ….TRUS systematic biopsy   

• Sampling bilateral (10-12 cores) from apex to base as far posterior and lateral as possible

Accuracy of 59% 
False negative 30-45% 

Systematic errors
Advanced mp US not better than mpMRI

High-resolution micro-US …. future?    

Technique Sensitivity   Specificity 

TRUS Systematic (Grey scale) 39%-52% 81%-82%

Systematic TRUS + Hypoechoic 41%-96% 23%-82%

Target Doppler TRUS 40% 35%



mpMRI targeted or systematic biopsy

2019
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MR-FIRST

PRECISE 

4M 

PROMISE
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Study 
(no of included  
pax) 

Comparison Inclusion Objectives Outcomes 

PRECISION
(n 500, RCT non-
inferiority) 

Systematic biopsy 
vs MRI targeted Bx 

Bx-naïve with 
suspicion,  
PSA ≤ 20ng/mL 

Detection of  PCa in 
PI-RADS ≥ 3 lesion

• cs cancer 26% in SBx and 38% in MRI TBx arm  
• Cancer c-insignificant 9% of MRI and 22% in TRUS-B
• ¼ of patients can avoid biopsy 

PRECISE
(n 423,  RCT non-
inferiority)  

Systematic B           
(12 cores) vs MRI 
targeted Bx 

Biopsy-naïve with 
suspicion and ≥5% 
chance of GG2 in 
PCPTRAC  

Detection of cs PCa 
(GG ≥2) in both arms 

• cs cancer 30% in systematic B xand 35% in targeted 
Bx 

• 37% men avoided Bx in the targeted group 
• Diagnosis of GG1 reduced from 22% to 10%

MR-FIRST4
(n 251, paired 
study )

Sytematic Bx + MRI 
targeted Bx                  
(3 cores of 
PIRADS≥3) 

Biopsy-naïve 
≤T2c,
PSA ≤ 20ng/mL 

Detection of csISUP 
grade  ≥2

• cs in 29.9% in SBx and 32.2% in MRI TBxcs cancer  
would have been missed in 5.2%  of patients had 
systematic B not been done, and in 7.6% of patients 
had targeted Biopsy not been done

4M (n 626, 
head to head 
study) 

mpMRI-MRGBx (in 
bore)  with  TRUS-Bx

B- naïve  
PSA ≥ 3ng/mL

Detection of csPCa 
(GG≥2)

• MRI pathway detection 25% of csPCa & 14% ci PCa
• TRUS-B  pathway detection 23% cs and  25% ci Pca
• MRI pathway avoided  Bx in 49% of patients
• 4 additional perilesional MRGBs improved detection 7%

PROMIS 
(n 576, paired & 
validation study) 

mpMRI-TRUS Bx 
(index PIRADS-3 )+ 
TRUS-B (standard)+ 
TP-Bx mapping x 

5mm (reference) 

B-naïve 
PSA ≤ 15ng/mL

Precision of  mpMRI in 
diagnostic of csPCa 
(Gleason≥ 4+3 / any  
Gleason 1-2 ≥ 6 mm)

At a prevalence of 40% of cs cancer 
• mpMRI:  sensitivity 93% , PPV 51%, specificity  41% and 

NPV 89%
• TRUS-Bx: sensitivity 48%, PPV 90%, specificity 96% and 

NPV  74%  

cs: clinically significant; B: biopsy ; mpMRGB : mpMRI guided biopsy

• mpMRI-TBx detects increasing % of 
cs PCa  (with less cores) and fewer 
ci PCa than SBx

• Around 27-49% of men avoid biopsy 
when pre-biopsy mpMRI is used to 
biopsy decision (mpMRI pathway) 
with only 5% of cs cancers missed

• MRI pathway the most favourable 
diagnostic accuracy  in cs PCa  
detection 



Pathway recommended in the 2024 EAU Guideline 

6% (3-18%) 

16% (4-29%) 

62% (31-77%)



Remaining Questions

(Neale A et a. BJUI 2020; 126/ Ploussard G. et al. J Clin Med, 2020; 9/ Brisbane 
WG et al. Eur Urol, 2022; 82/  Ahdoot M at al,N Engl J Med, 220; 382)

• Combination of biopsies (mpMRI-TBx & Systematic biopsy)?  

• Omitting SBx will miss ≈16% of all 
ISUP ≥2  and 18% of all ISUP ≥3 
groups  

• Absolute value of adding SBx 
to TBx in detection ISUP   2= 4-
5.2%; in ISUP  3 = 1.2-2.8%  

• TBx + SBx = lowest upgrade at RP

• Systematic biopsy to be added 
when planning AS/ FT 

Up and downgrading in whole mounted section. histopathology (404 pat RP)



Remaining Questions

• How many cores of the PI-RADS lesion?   
• 3-6 transrectal cores  (no solid data on number  

for trasperineal-Bx)  
• At leas 4 cores in PI-RADS 3; in lesion > 10 mm, 

2 cores

• Perilesional (regional) biopsy? 
• 90% of the cs cancers  found between 10 mm of 

the he  ROI .
• Additional cores (n=6) in affected quadrant  

detect 97% of cs Cancer.  

(Neale A et a. BJUI 2020; 126/ Ploussard G. et al. J Clin Med, 2020; 9/ Brisbane WG et al. Eur urol, 2022; 82)



Perineal templates  
• Adress the inefficient sampling of TRUS systematic biopsy (anesthesia, perineal grid & biplanar transducer) 

Transperineal  template biopsy Ginsburg TP biopsy protocol 

18-75 sampling cores every 5 mm 
Detection of 95% cancers
Increased detection of cs cancer 
8.5% Hematuria and 12% AUR 

24-38  systematic cores targeting PZ;  avoids 
transition and periurethral zones
Increase to 62% cancer detection ( ∆ +18% TRUS)
Detection of 75% of cs cancers
Reduces AUR to 1.7% 

(Devetzis K et al. Research and Reports in Urology, 2021; 13)



PREVENT

PERFECT 

ProBE-PC



(Zattoni F et al. Eur Urol , 2024; 7: 1303 )

MRI guided TRUS  fusion: Transperineal or Transrectal?  

PREVENT ProBE-PC PERFECT 

Overall PCa detection  TR 72% / TP 70%  TR 72% / TP 70.4% TR 54.2% /TP  47.2%

cs PCa (ISUP ≥ 2) * TR 50% / TP 53%  TR 47% / TP 43.2% -
Composite  complications TR 2.8% / TP 1.4% TR 4.3%  / TP 4.9 % TR 40.5% / TP 35.7%

Infectious complications TR  4%  / TP 0% TR 2.6% / TP 2.7% TR 2.3% / TP 2.3% 

Sepsis Both groups 0 Both groups 0 TR 0.8% / TP 0%

Urinary retention TR 0.3% /  TP 1.1% TR 0.3% / TP 0.3% TR 3.1% TP 2.34% 

Main outcome detection rates of csPCa (ISUP ≥ 2) 
Secondary objectives: detection of ciPCa (ISUP 1), complications and pain.  

* No statistical difference in detection of ISUP≥ 3



csPCa detection  of MRI-
TBx comparing TR and TP

Infections of MRI-TBx
comparing the TR and TP

• In posterior lesions higher detection in the TR group (59% vs 44%; p = 0.04)
• Anterior lesions higher but not significant, detection rates in the TP 
• Severe pain and discomfort slightly higher  for TP-TBx (diversity in anaesthetic practices)   



Approach and  
peri-biopsy care

EAU 2024

FQR organisms found in 10–30% of rectal 
swab culture before Prostate biopsy 

1. Two systematic reviews including non-RCTs and three RCTs + 1 SR of RCT describe comparable rates 
of post-transperineal biopsy  without antb)  and Transrectal biopsy with antibiotics prophylaxis.

2. Be informed about local antimicrobial resistance.



In conclusion…  

• If prostate mpMRI is available,  the most effective and clinically sound management 
is to follow the  MRI-pathway (pre-biopsy mpMRI as decision-maker). 

• If pre-biopsy mpMRI is not feasible, sytematic biopsy with at least 10-12 cores. 

• TP-TBx and TR-TBx show similar PCa detection, comparable rates of infections, 
urinary retention, and of biopsy-associated pain. Major advantage of the TP is the 
avoidance of antibiotic prophylaxis to minimize antibiotic resistance.

• TP-TBx is preferable over TR-TBx and strongly recommended when AS or FT are 
foreseen.     
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