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Prostate Biopsy - The Beginning of the End?



The pace of change 

• It was not that long ago that we did a biopsy on 

everyone at risk

• Today about half the men with raised PSA are 

offered a biopsy

• Is this trend likely to continue?

April 2019 – NICE declared that all men should have an MRI prior to biopsy



What is driving the trend?

• Cost

• Clinical efficiency

• Harm reduction

• Change in our conceptual framework

– From a histopathological phenotype to an imaging 

phenotype



Biopsies confer harm: they incur delays, cost 

and  imprecision

• Discomfort, bleeding, infection, sepsis requiring 

hospital admission (1:500), death (0.01% at 120 

days)

• Delays: to biopsy, path result, definitive care

• Cost $2,000 rising to $4,000 with one 

complication*

• Missed diagnoses, miss-classified diagnoses 

(downward and upward) 

*Weiner AB et al.  Urol Pract 2020



Does the process of biopsy confer negative 

oncological outcomes

• Mechanical manipulation of tumour can cause 

metastases in animal models (murine sarcoma 

model)

• Needle tract seeding of prostate cancer has been 

reported

• Modern targeted biopsy induce more 

disruption/trauma to the tumour than ‘systematic 

biopsies’ 



Pathological and metabolic response to 

injury

Mathenge EG et al. Neoplasia 2014



A recent case

Targeted biopsies -  patient A



A recent case

Targeted biopsies -  patient A



Targeted biopsy in real time



Do we have any evidence that cancer cells 

get in blood after biopsy?



Josse SA et al. Clin Chem 2020
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Josse SA et al. Clin Chem 2020

Progression rates increased in CTC+ after Bx



Do we have any evidence that cancer cells 

can migrate down the needle tract?



Hakariya T et al. IJU Case Reports 2024

Gleason 4 plus 4
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Hakariya T et al. IJU Case Reports 2024

PSA positive adenocarcinoma, not arising from rectal mucosa





Resection of perineal 

lesion revealed 

Gleason 4 plus 3 

adenocarcinoma



What can we learn from other cancers?



Joensuu K et al. Path Res Pract 2024

Compared formalin fixed, paraffin embedded samples from core 

needle biopsies (mean 4.3) with surgical specimen 

(biopsy to resection time median 25 days) in  49 women with confirmed

 breast cancer. 



Joensuu K et al. Path Res Pract 2024

Core biopsy alters host immune response in 

women with breast cancer



Kameyama H et al. Cell Reports Med 2023
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Kameyama H et al. Cell Reports Med 2023

Reduction in E-cadherin+/CK+ cells adjacent 

to biopsy compared with distant sample



Kameyama H et al. Cell Reports Med 2023

Increase in CD163+/CD206+ M2-like 

macrophages adjacent to biopsy compared 

with distant sample



Kameyama H et al. Cell Reports Med 2023

Graphic hypothesis of biopsy induced 

metastases and pharmacological interception



Sennerstam RB et al.  Cancer Cytopathol 2017



Sennerstam RB et al.  Cancer Cytopathol 2017

Investigators were diligent in their matching 



Sennerstam RB et al.  Cancer Cytopathol 2017

Core needle biopsy cohort had more 

exposure to radiation



Sennerstam RB et al.  Cancer Cytopathol 2017

Cancers looked very similar in terms of 

ploidy



Sennerstam RB et al.  Cancer Cytopathol 2017

There were more metastases in the core 

needle biopsy group



Reflections – none of these studies are 

definitive, but they do build a picture

• Very few formal investigations of this type in 

prostate cancer



Biopsy reduction opportunities

• Normal MRI

• Target only in PIRADS 4-5

• Diffuse PIRADS 3 changes

• PIRADS 3 changes with normal PSA density

• MRI+ve/PSMA PET-ve lesions

• Prior to radical prostatectomy



Conclusion: 

“Despite evidence that MRI is an extremely useful tool 

in the pre-diagnostic setting, fewer than 1 in 20 beneficiaries in this 

study received an MRI.”

“Rural patients were less likely than their more urban counterparts

 to receive MRI for evaluation of elevated PSA.”

Hansen NF et al. Urolo Practice 2025



Biopsy reduction opportunities
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• Prior to radical prostatectomy



Biopsy-free prostatectomy?

Meissner VH et al. Eur Urol Dec 2021

• 25 patients (2015-2020) 100% sensitivity / PPV

• 52 lesions 

• For combined MRI+/PSMA+ patients:

• Sensitivity 98% [95% CI 93–100]

• PPV (87% [95% CI 77–97];



Biopsy-free prostatectomy?

Meissner VH et al. Eur Urol Dec 2021



Say no to biopsy (SNTB)

Wang C et al. Prostate Cancer and Prostate Disease 2025 



Quite difficult to do



Pathway involved double hit on visibility plus 

a calculator



Double hit visibility selects a high-risk group



Visible disease by MRI and PSMA PET seems 

to be ‘clinically significant’



Zhuoran L et al. Prostate Can and Prostate Disease 2026



Study flow chart 

Zhuoran L et al. Prostate Can and Prostate Disease 2026



Final pathology – all had ISUP≥2 prostate cancer 

Zhuoran L et al. Prostate Can and Prostate Disease 2026



We are getting close to a ‘virtual’ biopsy

• Improved imaging

• Decreased utility of Gleason attribution

– Poor reliability

– Collapse of the scale

– Biopsy associated cost/harm

• Developments in radiomics

• AI-driven feature extraction

• Companion biomarkers

• Capping of risk



Prediction – who are the patients that might 

need treatment in the future?

Johnston E et al. Radiology 2019



Zhang L et al. Br J Rad June 2021



55

T2 ADC Contrast

Likert: 3
Biopsy: benign

Age: 71

PSA: 6.7

Likert: 3
Biopsy: Gl 3+4

Age: 57

PSA: 3.89

T2 ADC Contrast

8 echo LWF 

map

8 echo LWF 

map

Punwani S et al. ISMRM 2019 abstract #2371

Luminal water fraction imaging (single T2 - 5 min sequence) 



13C hyperpolarized MRI

Shushentev N et al. Nature Comms 2022



Imaging may provide us with more direct 

information

• More accessible

• Can be repeated

• Greater dimensionality

• Downstream phenotype - informs us of the 

product of gene expression and methylation

• May be clinically more relevant



Alessi, S et al. Radiologia Medica, 2024



Imaging may provide us with more direct 

information

• More accessible

• Can be repeated

• Greater dimensionality

• Downstream phenotype - informs us of the 

product of gene expression

• May be clinically more relevant



We image to elicit a range of phenotypic 

expression from prostate cancer

PSMA+ / MRI+ PSMA+ / MRI -

PSMA - / MRI+ PSMA - / MRI -

Kalapara AA et al.  BJU Int. 2019



How might the future look? 



A future strategy might be the early detection 

of viable tumor masses



And intervention if a viable tumour mass 

increases in volume or signal



Natural history of prostate cancer evolution 

from single cell to detectable disease

Smith H et al.  Eur Radiol 2026



Growth rate, once established highly variable

Smith H et al.  Eur Radiol 2026



Khan, D et al. AI Model 2025

Overview of fully automated diagnostic pipeline



Summary

• Direction of travel is clear

• Technological advances are going to increase the 

opportunity to avoid biopsy in more patients

• More research is needed on the oncological 

harms associated with biopsy

• Clinical studies remain challenging 
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