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Integration of 3 techniques



multi-parametric MRI

T2-Weighted 
Imaging (T2W)

Tissue 
Structure

Diffusion Weighed 
Imaging (DWI)

Cell Density

Dynamic Contrast 
enhanced

±ŀǎŎǳƭŀǊƛǘȅ



Barentsz, EurRadiol2012;22: 746-757

PI-RADS v1
Prostate Imaging Reporting and Data System 



GUIDELINES



PI-RADS v2.1: Assessment Categories
Each lesion is assigned a PI-RADS Assessment Category using a 5-point Likert-
scalebased on the likelihood (probability) that findings on: 
T2W (anatomy), DWI (cell-density), and DCE (vascularity) correlate with the 
presence of a clinically significant cancer at a particular location

1  very low  clinically significant cancer highly unlikely 

2  low           clinically significant cancer unlikely 

3  intermediate   clinically significant cancer equivocal

4  high clinically significant cancer likely 

5  very high clinically significant cancer highly likely
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AI



AI in MRI prostate cancer diagnosis workflow 

Analysis 

(1) gland segmentations 
(2) lesion detection
(3) lesion localization
(4) lesion classification
(5) false alarm reduction
(6) map & contour
(7) biopsy-specific tasks

Tong A, et al. Comparison of a Deep 
Learning-Accelerated vs. Conventional T2-

Weighted Sequence in BiparametricMRI of 
the Prostate. J MagnResonImaging. 2023 

Jan 18. Epub. PMID: 36651358.



15

Restricted© Siemens Healthineers, 2022wŜǎǘǊƛŎǘŜŘ ϭ {ƛŜƳŜƴǎ IŜŀƭǘƘƛƴŜŜǊǎΣ нлнн

15

άtǊƻǎǘŀǘŜ ƻƴ {ǇŜŜŘέ ς15-min time slot (prep/acquisition)
Deep-Learning for image reconstruction on sparse data

Courtesy of Karl-Heinz Engelhard, Martha Maria Hospital, Nuremberg, Germany. The product is still under development and 
not commercially available yet worldwide. It is not for sale in the US. Its future availability cannot be ensured.

Magnetic Resonance

Standard mpMRI

15:29

TSE ax
TA 2:59 min
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TSE cor

TA 2:50 min
TSE sag

TA 2:50 min
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άtǊƻǎǘŀǘŜ ƻƴ {ǇŜŜŘέ ς15-min time slot (prep/acquisition)
Deep-Learning for image reconstruction on sparse data
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Magnetic Resonance

Standard mpMRI

15:29

Deep Resolve Boost for TSE and planned DL EPI* 

DRBTSE ax
TA 1:10 min

DL ZOOMitPRO

TA2:05 min 
DRB TSE cor
TA1:10 min

5w. ¢{9 ǎŀƎ
¢!мΥмл Ƴƛƴ

DCE
TA 3:00 min

8:35

TSE ax
TA 2:59 min

ZOOMitPRO 

TA 3:50 min 
TSE cor

TA 2:50 min
TSE sag

TA 2:50 min



Gland/zonal segmentations

58 yo. GP. Family history positive; BRAC1 carrier; PSA 8.7 ng/mL; GG2 on template biopsy. 

DL-CAD steps for prostate cancer detection(multistage architecture)

LoS

T2W

¢н² T2W+heat map
Case LoS71%

b2000 ADC

T2W+heat map
Case LoS 71%

FAR



Lesion detection-localization

Gland/zonal segmentations

58 yo. GP. Family history positive; BRAC1 carrier; PSA 8.7 ng/mL; GG2 on template biopsy. 

DL-CAD steps for prostate cancer detection(multistage architecture)

LoS

T2W

T2W ¢н²ҌƘŜŀǘ ƳŀǇ
/ŀǎŜ [ƻ{тм҈

b2000 ADC

T2W+heat map
Case LoS 71%

FAR



Lesion classification 
(level of suspicion; LoS

[Ŝǎƛƻƴ ŘŜǘŜŎǘƛƻƴπƭƻŎŀƭƛȊŀǘƛƻƴ

Gland/zonal segmentations

58 yo. GP. Family history positive; BRAC1 carrier; PSA 8.7 ng/mL; GG2 on template biopsy. 

DL-CAD steps for prostate cancer detection(multistage architecture)

LoS

T2W

T2W T2W+heat map
Case LoS71%

ōнллл ADC

T2W+heat map
Case LoS 71%

FAR



False alarm reduction (FAR)

Lesion classification 
(level of suspicion; LoS

Lesion detection-localization

DƭŀƴŘκȊƻƴŀƭ ǎŜƎƳŜƴǘŀǘƛƻƴǎ

58 yo. GP. Family history positive; BRAC1 carrier; PSA 8.7 ng/mL; GG2 on template biopsy. 

DL-CAD steps for prostate cancer detection(multistage architecture)

LoS

T2W

T2W T2W+heat map
Case LoS71%

b2000 !5/

T2W+heat map
Case LoS 71%

FAR



Mapping & contouring

False alarm reduction (FAR)

Lesion classification 
(level of suspicion; LoS)

Lesion detection-localization

Gland/zonal segmentations
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DL-CAD steps for prostate cancer detection(multistage architecture)

LoS

T2W

T2W T2W+heat map
Case LoS71%

b2000 ADC
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AI
Interpretation

AI



Saha, Lancet Oncology 2024

AI-system, trained on >10.000 cases
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Saha, Lancet Oncology 2024

AI-system, trained on >10.000 cases

Å

Å AUROC AI: 0.91; 62 radiologists 0.86



Saha, Lancet Oncology 2024

AI-system, trained on >10.000 cases

Å

Å
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Saha, Lancet Oncology 2024

!LπǎȅǎǘŜƳΣ ǘǊŀƛƴŜŘ ƻƴ ҔмлΦллл ŎŀǎŜǎ
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HosseinzadehM, et al. Deep learning-assisted prostate cancer detection on bi-parametric MRI: minimum training data size requirements and effect of prior knowledge 
2022 Apr;32(4):2224-2234

SahaA, et al. End-to-end prostate cancer detection in bpMRIvia 3D CNNs: Effects of attention mechanisms, clinical priori and decoupled false positive reduction. Med 
Image Anal. 2021 Oct;73:102155. [Epub]

tŜǊŦƻǊƳŀƴŎŜ ŦƻǊ ҔDDн

Study Sen Spec

AI 94% 68%

62 radiologists 90% 53%

пa όҗпύ 96% 68%

PROMIS 88% 45%



Saha, Lancet Oncology 2024

Å 1000 cases

Å AI vs radiologist + clinical data: AUROC 0.93 

+ slightly lower specificity

AI-system, trained on >10.000 cases



70M. Asymptomatic. PSA 2.67 2013; 3.13 2018; 6.38 Aug 21. 

CALLED PI-RADS 4



70M. Asymptomatic. PSA 2.67 2013; 3.13 2018; 6.38 Aug 21. GS 3+4 pT3a, R1 left apex margin. 

NOT CALLED  P3+1 NOT CALLED  P3+1



70M. Asymptomatic.
PSA 2.67 2013; 3.13 2018; 6.38 Aug 21. 
Mid-rectal polyp also. 
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Can the Radiologists be 
replaced by AI?



They have to learn this 
άƴŜǿέ ƳƻŘŀƭƛǘȅ
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Nano-particle  (Ferrotran) MRI



Nano-particle  (Ferrotran) MRI





Metastase

bƻǊƳŀŀƭ

Lymfeklier

Metastase



Metastase
Normaal

Lymfeklier

Metastase

Normaal

aŜǘŀǎǘŀǎŜ

Metastase

Normaal


