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2000

• 10 Mln
• New 

cases

2020 prediction

• 15 Mln
• Increase 

by 50%

2020

• 19.3 
Mln

• New 
cases

2030 prediction

• 22.4 
Mln?

• New 
cases

By 2030 🡪 76 million deaths caused by the modelled* cancers

The Lancet Oncology 2021 22e136-e172DOI: (10.1016/S1470-2045(20)30751-8) 
*microsimulation model of 11 cancers

Global cancer pandemic



AI for cancer detection & screening 

Why? How? Who?



TP

Chest X-ray (AI challenge)
Cheap, available, low radiation🡪 Elevated workload 🡪 AI solution
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Chest X-ray (AI challenge)
Cheap, available, low radiation 🡪 Elevated workload 🡪 AI solution



Comparison of Commercial AI Software - Lung Nodule Detection
404 cases / 7 centres1

• Human readers (n = 17)
– Mean AUC = 0.81 (95% CI: 0.77, 0.85)

• Superior performance for:
– Annalise.ai (AUC, 0.90 [95% CI: 0.87, 0.94]; P < .001)

– Lunit (AUC, 0.93 [95% CI: 0.91, 0.96]; P < .001)

– Milvue (AUC, 0.86 [95% CI: 0.82, 0.90]; P = .04)

– Oxipit (AUC, 0.88 [95% CI: 0.85, 0.92]; P = .005)

 

• No difference for:
– Infervision (AUC, 0.79 [95% CI: 0.74, 0.84]; P = .33)

– Siemens (AUC, 0.80 [95% CI: 0.75, 0.85]; P = .60)

– VUNO (AUC, 0.84 [95% CI: 0.80, 0.88]; P = .26).

1. Kicky G., et al.  Radiology 2024; 310(1):e230981 



Lung cancer screening with low-dose CT (<1mSV)
Established programmes worldwide (including Lombardia)



Lung cancer screening with low-dose CT (<1mSV)
AI outperforms radiologists

• Review on 20 studies1

– DL algorithms exhibited superior SE (82%) and SP 
(75%) compared to human experts (SE 81%, SP 69%)

• Difference in SP was statistically significant

• Multicentre prospective study (3678 CT scans)2

– Radiologists, as first reader, would have led to 11.8 % 
missed referrals, higher than the 2.9 % of AI

• AI significantly less negative missclassifications

 

1. Wang TW, et al.  Eur Radiol 2024 Nov;34(11):7397-7407
2. Walstra AN, et al. Eur J Cancer 2025 Feb 5:216:115214



AI Minimizes Radiation at Every Step of the Imaging Workflow
More efficient workflow enables safer CT Imaging

Fast scanning workflow
Fast 3D camera



Thyroid cancer diagnosis with US is challenging
Complex assessments (TI-RADS 1-5), time consuming, variability, too many biopies

Follicular adenoma

Papillary carcinoma



 © 2023 GE HealthCare. GE is a trademark of General Electric Company used under trademark 
license.

Thyroid Assistant, powered by Koios DS™

Analysis return examples

LOGIQ Fortis™ R4 Presentation

Benign Not suspicious Mildly suspicious

Moderately suspicious Highly suspicious

Koios DS is a trademark of Koios Medical. LOGIQ is a trademark of GE HealthCare.
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pT3a, ISUP 4 pT3a, ISUP 5In-bore MRI-TBx,
ISUP 1🡪 AS

1 4 52 3

Multiparametric MRI of the prostate
Complex assessments (PI-RADS 1-5), time consuming, variability, too many biopies



Stonier T, et al. The “Is mpMRI Enough” or IMRIE Study: A Multicentre 
Evaluation of Prebiopsy Multiparametric MRI Compared with Biopsy. Eur 
Urol Focus  2020; S2405-4569(20)30271-6.

Centre level NPV analysis of 
LIKERT/PI-RADS 1-2 on 
systematic biopsy in 8/10 
included centres

High sensitivity (low FNR) and 
NPV with low variability → 
consistent biopsy avoidance

Lesion-level analysis
PI-RADS ≥4 on 
targeted biopsy only

Intermediate specificity (FPR) 
and PPV with high variability → 
inconsistent biopsy yields

@ProfPadhani



Focus on excluding patients unlikely to have csPCa 
Highest SE/NPV possible

• Cohort (2438 cases vs Radiologist)
• 1586 training

• 852 validation

• External validation
• 296 mpMRI exams followed by biopsy*

• Matches general radiologists2

• Below the expert level3

• DL-CAD shows higher FPR

• Moderate agreement with radiologist
• k=0.53 🡪 comparable to the inter-reader agreement

1. Hosseinzadeh M, et al. Eur Radiol. 2022 Apr;32(4):2224-2234.
2. Rouvière O, et al. Lancet Oncol. 2019 Jan;20(1):100-109.
3. van der Leest M, et al., Eur Urol. 2018 Nov 23.

False-positive rate

* All patients had systematic Bx, PI-RADS 3-5 in-bore MR-TBx

90%





WB-MRI can detect the most common cancers
Top-ten 20241

• The most common (Screened already)
1. Prostate / Breast

2. Lung

3. Colon & rectum

4. Uterine corpus

• Other top-ten cancers (Not screened)
– Urinary bladder

– Kidney

– NHL

– Pancreas, Liver, etc.
1. CA A Cancer J Clinicians, Volume: 74, Issue: 1, Pages: 12-49, First published: 17 January 

2024, DOI: (10.3322/caac.21820) 



WB-MRI in high-risk individuals (cancer predisposition 
syndromes)
Recommended by International guidelines 🡪 Measurable benefit

1. National Comprehensive Cancer Network (2023) 

2. Rednam SP et al, Clin Cancer Res 2017;23(12):e68–e75.
Syndromes Age

Li-Fraumeni syndrome (LFS)1-8 Any
(Annual)

Hereditary 
Paraganglioma-Pheocromocytoma 
syndromes (HPP)9-10

From 6-8yy
(Every 2 years)

Constitutional mismatch repair 
deficiency syndrome (CMMRD)11-14

From 6-8yy
(Annual)

Hereditary retinoblastoma15 From 8yy
(Annual)

5. GENTURIS guidelines

6. UKCGG Consensus Group guidelines

7. Kumamoto et al.

8. Australian Reccommendations

1. TORONTO protocol

2. ESMO guidelines

3. ESO-ESMO guidelines

4. NCCN guidelines

9. Rednam SP et al

10. Garcia-Carbonero et al

11. AACR

12. US task force

13. C4CMMRD

14. IRRD consortium

15. Greer MC, et aI. 



WB-MRI in low-risk individuals (general population)
Benefit not yet measured, but increasingly used

• Challenges
– Abnormal findings 🡪 Up to 99%

• How to minimise harm?
– Trust a negative WB-MRI

– Do not over-investigate

– High NPV & low prevalence of cancer

– Cancer 🡪 About 1-2%
• How to maximise potential?

– Oncological expertise in multi-organ 
evaluations 

Subjects Cancer
Abnormal 
findings

Bamberg F et al. (2015) 30,000 Ongoing Ongoing

Hegenscheid K et al. (2013) 2,500 5,9%* /

Hu YS et al. (2024) 2064 1.2 % 99%

Baumgart D et al. (2007) 1007 0.44 % /

Cieszanowski A et al. (2014) 666 1.05 % 99%

Basar Y et al. (2021) 576 2.6 % /

Goede SC et al. (2005) 298 0.33 % /

Lee SY et al. (2018) 229 0.8% 93%

Lo GG et al. (2008) 132 1.5 % 94%

Ulus S et al. (2016) 118 1.7 % 72%

Tarnoki DL et al. (2014) 22 4.5 % 91%

* No histological confirmation





ADCT2
STIR

DWI
b50

DWI
b900

T1 in T1 opp

T1 WT1 F

T2 SS-TSE

b900 
(MIP)

T2 FLAIR

T1 GRE

1. Acquisition
WB-MRI protocol @ 1.5 & 3T (35-40mins) (TA = 13:22 sec @1.5T with AI)

T2 FLAIR

1:56 min 2:40 min 21 sec

57 sec

6:20 min

1:08 min



62 
individuals

Acceptability Comfort Satisfaction

AV
Vs
Standard

t(105)=3.8 
p<0.05 

t(105)=2.35 
p<0.05 

t(105)=4.1 
p<0.01

AV
vs
Music

t(105)=0.69 
p=0.82 

t(105)=1.37 
p=0.39 

t(105)=2.2 
p<0.05

Music
Vs
Standard

t(88)=2.72 
p<0.05 

t(88)=0.95 
p=0.26 

t(88)=1.79 
p=0.33

How to make acquisition easier? 
Communication / Music / TV



ADC map

b 900 s/mm2 T2 HASTE

T1 Dixon W

• ONCO-RADS category (1 to 5)
– ONCO-RADS 1: normal

– ONCO-RADS 2: benign finding highly likely 

– ONCO-RADS 3: benign finding likely

– ONCO-RADS 4: malignant finding likely

– ONCO-RADS 5: malignant finding highly likely

ONCO-RADS 5 🡪 Surgery / Biopsy

• 29yo, F (LFS)
– 2013 🡪 Breast cancer

– 2017 🡪 Right inguinal dermatofibrosarcoma protuberans

– 2018 🡪 Recurrence (Surgery + RT)

– 2020 🡪 WB-MRI for cancer screening

2. Interpretation
Abnormal findings assigned to one of the 7 body regions (bone, head, neck, chest, abdomen, pelvis, 
limbs)



How to make interpretation easier? 
AI assisted ONCO-RADS assessments 🡪 Bone & organ segmentation1

•. 2024 Jul 4.  

1. Cornelius Jacob, IEO & Siemens Healthineers



How to make interpretation easier?
AI assisted ONCO-RADS assessments 🡪 Deep learning model for lung nodule detection1

•. 2024 Jul 4.  

1. ECR 2025, Cornelius Jacob, IEO & Siemens Healthineers

🡪 ONCO-RADS 2 
(< 6 mm)

Lung Nodule of 4 mm

🡪 ONCO-RADS 3 
(≥ 6 mm and < 8 mm)

Lung Nodule of 7 mm Lung Nodule of 14 mm

🡪 ONCO-RADS 4 
(≥ 8 mm)



Simple 
Cyst

Complex 
Cyst

Solid Masses

AngiomyolipomaHemorrh. 
Cyst

How to make interpretation easier?
AI assisted ONCO-RADS assessments 🡪 Deep learning model for kidney lesion 
detection1

• Simple Cysts (ONCO-RADS 2)

• Complex Cysts (ONCO-RADS 3 )

• Hemorrhagic Cysts (ONCO-RADS 2)

• Angiomyolipoma (ONCO-RADS 2)

• Solid Masses (ONCO-RADS 4-5)

•. 2024 Jul 4.  

1. Cornelius Jacob, IEO & Siemens Healthineers



Towards a more sustainable radiology with AI
WB-MRI examinations performed with deep learning–accelerated sequences (DLAS) 

• WB-MRI DLAS vs WB-MRI conv
– 38% reduction in both energy consumption and 

greenhouse gas emissions
• GHG emissions: 1.50 vs 2.43 kgCO₂e/patient (p < .05)

• Energy: 6.17 vs 9.96 kWh/patient (p < .05)



Cancer staging

Mostly osteotropic cancers (prostate / breast / multiple myeloma)

Other cancers (lung, colon, ovarian)



Multiparametric analysis of the bone 🡪 Improves both SE & SP
Active bone disease 🡪 Hyper-DWI and ADC <1000 µm2/s /and rF% < 20% 

• PPV = 93%1

– No overlap in values (rF%)2

• Excellent interobserver 
agreement (0.95)2

1. Donners R, et al. Eur radiol. 2022 Jul;32(7):4647-4656.
2. Castagnoli F, et al. BJR. 2023 Dec;96(1152):20230240.



•. 2024 Jul 4.  

Cornelius Jacob, IEO & Siemens Healthineers

  <20 rF%

Welcome to a new era with AI 
From multiple to single image reading

DWI* Fusion = DWI* + rF%

Active metastastic volume = 104mL 

Fusion = DWI* + rF% *b = c1400 s/mm2



1. ClinicalTrials.gov Identifier: NCT06071195

TOTAL
Therapy 
UNCHANGED

Therapy 
CHANGED

Patients 152 131 (86.2%) 21 (13.8%)

CONCORDANT 109 (71.7%) 108 (71.0%) 1 (0.7%)

UPSTAGING 26 (17.1%) 13 (8.5%) 13 (8.5%)

DOWNSTAGING 17 (11.2%) 9 (5.9%) 8 (5.3%)

Data relative to IEO (Milan) and Spedali Civili (Brescia)

Prostate cancer 🡪 «All-in-one» staging with WB-MRI1

Multicentre (IEO, AOUV, SCB), prospective, interventional study



Cancer therapy monitoring



24 weeks – PSA = 0.56 ng/mL 

WB-MRI = RAC 1,5
BS = SD

mCRPC 🡪 Abiraterone
WB-MRI detects PD earlier than BS

36 weeks – PSA = 2.42 ng/mL 

WB-MRI = RAC 5,5
BS = SD (1 new lesion) 

Oligoprogressive Polymetastatic progression





21/08/2013

20/12/2013

After Docetaxel

ADC = 1609µm2/s

ADC = 796µm2/s

Imaging guidelines already published (MET-RADS)
To overcome limitations of RECIST 1.1 for assessing metastatic bone disease

21/08/201
3

20/12/201
3



Aug21 Nov21

mCRPC under Abiraterone (2nd line)

PSA = 2.1 ng/mLPSA = 8.8 ng/mL

Lumbar spine = RAC 5
Para-aortic node = RAC 2

Imaging guidelines already published (MET-RADS)
To enable recording of the presence, location & extent of discordant responses



Welcome to a new era with AI 
From old response categories to habitat imaging

ADC classes

Active (650-1000*)

Dying (1000-1400*)

Dead (>1400*)

15min with AI

Cornelius Jacob, IEO & Siemens Healthineers

TP1: 2017/05/22 TP2: 2017/09/07 TP3: 2017/11/23

Active metastastic volume

163mL 21mL 181mL

*values displayed in µm2/s



AI promotes PRECISION IMAGING in cancer patients

1. Streamlines imaging workflow 

2. Reduces human error in routine examinations (e.g.. chest radiography)

3. Lowers radiation in CT and scan duration + CO
2
 emissions in MRI

4. Minimizes inter-reader variability and shorten reporting times

5. Requires expert radiologists to ensure optimal patient outcomes

right treatment, right patient, right time, right duration


