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5ƻƴΩǘΥ άǊŀƴŘƻƳƭȅέ biopsy the whole organ x12

Do: consider MRI

ÅSee a good (young) urologist
ïҧPSA: BPH, prostatitis, UTI, DRE, sexual activity, vigorous 

exercise e.g.ǊƛŘƛƴƎ ŀ ōƛƪŜ пу ƘǊǎ ōŜŦƻǊŜ ǘŜǎǘ Χ cancer

ïIn current era ҧPSA : άƻǾŜǊ-ŘƛŀƎƴƻǎƛǎέ ƻŦ ƛƴŘƻƭŜƴǘ PCa

Å“If you don’t stick your finger in it now…
… you’ll put your foot in it later”

5w9 άDŜǘǘƛƴƎ ǿƻǊǎŜέΥ tPV 58%1950s;9.7%in post-PSA era [1]

“My father-in-law went to his GP for a 
check-up. He’s fine… but has a raised PSA”

[1] Schröder, et al. J Urol 2000; 163(3):806-12



The limitations of TRUS biopsy

Large anterior tumour with 
extra-prostatic extension

Bximplies 
insignificant 

tumour 

Biopsy 
negative



TransrectalUltrasound-guided Biopsy

ïSamples 1% of the gland

ïMisses 47%[1] & undergrades 38%tumours[2]

Prostate-Specific Antigen

ït{! җпΦмΥ tt± 30%[3]Χ t{! 2.5-4 ng/mL: cancer in 37%[4]

Level 1 evidence for mpMRIover TRUSBx

ïTRUS: 48% sens(MRI 93%); 37% -veTRUS had csPCa[5]

ïmpMRI: csPCaҧ12%, insignificant ca Ҩ13% [6]

mpMRIas a triage tool 

ï Avoid biopsy in 27% (PROMIS)[5] 28% (PRECISION)[6]

[1] Lecornet, et al. J Urol 2012;188:974e80    [2] Kvåle, et al. BJUI. 2009;103:1647-54

[5] Ahmed HU, et al. Lancet. 2017 25;389:815-22

MRI has advantages vs Traditional Pathway

[4] Schröder, et al. J Urol 2000; 163:806-12 [6] N EnglJ Med. 2018 May 10;378(19):1767-77

[3] Adhyam, et al. IndianJ SurgOncol. 2012; 3:120-9  



²Ƙŀǘ ƛǎ άmultiparametricέ awLΚ

T2-weighted imaging
ÅTumourappears as Low SI (sensitive but not specific)

Diffusion-weighted imaging
ÅParadigm: tumoursshow restricted diffusion

Åҧcellularity, ҧƴǳŎƭŜŀǊ : cytoplasmic ratio

Dynamic contrast-enhanced (DCE) MRI
ÅParadigm: tumoursƘŀǾŜ άƭŜŀƪȅέ ǾŜǎǎŜƭǎ

Åҧangiogenesis; disorganized neovasculature

MR Spectroscopy (MRSI)
ÅParadigm: tumoursƘŀǾŜ ҧ ŎŜƭƭǎ ŀƴŘ ҧǇǊƻƭƛŦŜǊŀǘƛƻƴ

ÅҧCholine ŀƴŘ ҨŎƛǘǊŀǘŜ όōŜƴƛƎƴ ƳŀǊƪŜǊύ



Peripheral 
Zone PCa

Transition 
Zone PCa

ά/ƛǊŎǳƳǎŎǊƛōŜŘ ƘƻƳƻƎŜƴŜƻǳǎ 
hypointenseŦƻŎŀƭ Ƴŀǎǎέ

ά[ŜƴǘƛŎǳƭŀǊ ƳƻŘŜǊŀǘŜƭȅ 
hypointenseόŜǊŀǎŜŘ ŎƘŀǊŎƻŀƭύέ



65 years, PSA 5.02, Gl3+3 in 1/6 left (35%) and 2/6 right (2%)

T2WIT1WI

Clinical Questions:

1. Staging

2. Have we missed a significant cancer requiring early re-biopsy?

Circumscribed homogeneous 
hypointensefocal mass



!ƴƻǘƘŜǊ ǊŜŀǎƻƴ ȅƻǳ ƳƛƎƘǘ ŎƘƻƻǎŜ awLΧ

TRUS Bxperforms worsethan MRI
Χ ŀƴŘ ƳŀƪŜǎ awL ǇŜǊŦƻǊƳ worse

ADC

T2 changes may persist 
1 year post biopsy 

even after T1 high SI 
resolves

Latifoltojar , et al. Prostate Cancer Prostatic Dis. 
2015;18:343-51



MRI pre-biopsy 



How good is mp-MRI?

Åҧ [Ŝǎƛƻƴ ŘŜǘŜŎǘƛƻƴ ǎŜƴǎƛǘƛǾƛǘȅ ƛƴ ǘƘŜ tL-RADS era
ïPre PI-RADS: Sens 74% Spec 88% [1]

ïPI-RADS v1: Sens 78% Spec 78% [2]

ïPI-RADS v1 + v2: Sens 89% Spec 74% [3]

ïPI-RADS v2: Sens 95%  Spec 73% [3]

[1] de Rooij, et al. AJR. 2014; 202:343-5 [2] Hamoen, et al. EurUrol. 2015; 67:1112-21 
[3] Woo, et al. EurUrol. 2017; 72:177-88

PROMIS Study
TRUS sensitivity 

48%

Gl3+4 җ0.5 cm3 όҒ мл mm)
Glҗ4+3 җ0.2cm3 όҒ т mm)



Contrast-ing opinions: bp vs mp MRI

ÅDCE less useful for experienced readers [1]

ïRole in PI-RADS-v2 significantly down played

ÅSeveral studies suggesting bp equivalent [2,3,4]

ïRetrospective, exclude DWI failure or THR

ïMay be of reduced accuracy at low PSA [5]

ÅCost / IV access / longer MRI / Gad deposition

ïMay help avoid biopsy (saves time andmoney)

ïIV access for antimuscarinics

ïMay be theonly test you do so maximise it

[1] AJR. 2012; 199:360-6 [2] Radiology. 2017; 285(2):493-505     [3] ClinRadiol. 2017; 72(1):23-32

[4] EurRadiol. 2016;26(6):1606-12 [5] ClinRadiol. 2018; 73:81-17



Positive MRI: Biopsy

Indeterminate MRI: ?

Negative MRI: No biopsy

MRI pre-biopsy 

5-Ǉƻƛƴǘ ǎŎŀƭŜ Χ .ŜŎƻƳŜǎ о-Ǉƻƛƴǘ ǎŎŀƭŜ Χ bŜŜŘǎ ǘƻ ōŜ н-point decision 



b-2000: No restriction / DCE: No enhancement

AS + CZ : do not fit the PZ/TZ definition

PI-RADS Score = 5
T2: 5 (>1.5 cm)
DWI: 2 
DCE: Negative

b-2000

ADC

DCE

Lenticular moderately hypointense
(erased charcoal)



T2WI DCE

60 y/o, PSA 4.87 ng/ml
Biopsy naïve 

DWI ADC



!ƴƻǘƘŜǊ ŜȄǇƭŀƴŀǘƛƻƴ ŦƻǊ ҧt{!Κ

ÅThe gland volume

ïPSA-density <0.15 ng/ml2 good indicator benign [1,2]

ïConversely >0.20 ng/ml2 warrants biopsy

ïWe use (conservative) cut-off of <0.10 ng/ml2

ïIf PSA = 5 ng/ml, volume 50 cm3 = 0.10 ng/ml2 PSA-d

ÅInflammatory change

ïMRI features of prostatitis

[1] Hansen NL, Barrett T, et al. BJU Int. 2017;119(5):724-30 [2] DistlerFA, et al. J Urol. 2017;198(3):575-82



Another Explanation: Prostatitis



DCE up-scoring PZ score 3 to PI-RADS п όάоҌмέύ
Χ aŀȅ ōŜ ŘǳŜ ǘƻ ŦƻŎŀƭ ƛƴŦƭŀƳƳŀǘƻǊȅ ŎƘŀƴƎŜ

PI-RADS Score = 4
T2: 2
DWI: 3
DCE: Positive

DCE is the secondary sequence in PZ



PI-RADS 4 = A spectrum

п ǘƘŀǘ ƛǎ άоҌмέ
Technical 4 on size
(high probability)

LIKERT 2/3 LIKERT 5



PI-RADS Outcomes

Greer MD, Shih JH, Lay N, Barrett T, et al. Radiology. 2017 Jul 19:161316



ÅTraditional diagnostic work-up PCalimited 
ïRisks over-treating indolent disease
ïRisks missing aggressive lesions

ÅMRI pre-Biopsy is coming [has come]
ïShift in emphasis from staging to lesion detection
ïKnowledge of pitfalls, confidence to call negativeMRI

ÅtƘƻƴŜ ŀŘǾƛŎŜ ǘƻ ŎƻƭƭŜŀƎǳŜǎΩ ŦŀǘƘŜǊ-in-ƭŀǿǎ Χ
ïSee a (young) urologist
ïGet a good quality MRI 
ïGet it reported by a good radiologist (young or old) 

... Thenconsider needles

How to diagnose PCa?


