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Artificial intelligence in radiology:
173 commercially available products and
their scientific evidence
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More than 300 radiological Al products available!

RADIOLOGY
Health Al Register Products Companies News Contact E Login

Products

Find the artificial intelligence based software for radiology that you are looking for. All products
listed are available for the European market (CE marked).
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Search uAl-Discover-Chest CT Rib Fracture @

Search. UNITED IMAGING - N
Intelligence 'l Detection
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The CT Rib Fracture Detection application is intended to detect suspicious rib
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Number of solutions is still slowly growing..

Radiology Al Products - Market Timeline

mmm Products (released) — mmm Papers (published) 173

Count
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Release / Publication Year

Adapted from a blog post written by Kicky van Leeuwen, posted on www.healthairegister.com “Playtime is over: radiology Al in 2026 R a db Ou d u m c

Adoption is increasing, but large-scale deployment is still
relatively slow
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Adoption is increasing, but large-scale deployment is still

relatively slow

At what scale is Al applied within your hospital?

n=52 hospitals
60%

53%

46%

42%

13%
8%

. - .

Medium Large scale

Very small scale / Small scale
none

Adapted and translated to English from Al Monitor Ziekenhuizen 2026, M&I/Partners, 2026
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Adoption is increasing, but large-scale deployment is still

relatively slow

Medical Device Regulation (MDR) requires each vendor to provide:

Costs, lack fbudget
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van Leeuwen et al. “Clinical use of artificial intelligence products for radiology in the Netherlands between 2020 and 2022.” European radiology (2024)
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Lack of validation

IMAGING INFORMATICS AND ARTIFICIAL INTELLIGENCE

£
z

Artificial intelligence in radiology: 100 commercially available
products and their scientific evidence

Kicky G. van Leeuwen ' (3 - Steven Schalekamp ' - Matthieu J. C. M. Rutten ' - Bram van Ginneken ' - Maarten de Rooij’

N

Available evidence . S“\‘a“c

* 36 products were backed by 237 peer- -\\'\(\ W

. ac SXV

* 64 products had no publicl x0f \S €
Relevance e se¢

* Evidence f \“c_;\o“" andalone diagnostic accuracy (65%)

* Only (,O“c‘ “level efficacy (clinical or socio-economic impact)
Design

* Majorityorstudies were retrospective (81%)
* Half of the evidence (51%) was independent from vendor

Radboudumc
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Did the market significantly change in 3 years?

IMAGING INFORMATICS AND ARTIFICIAL INTELLIGENCE Open Access
T ; ; 5 ®
Artificial intelligence in radiology: 173 ==
commercially available products and their
scientific evidence
Noa Antonissen'*®, Olga Tryfonos?, Ignas B. Houben?, Colin Jacobs', Maarten de Rooij’ and
Kicky G. van Leeuwen™*
* 173 commercially available Al products and evidence (up to March 2023):
oCollected peer-reviewed evidence
oAssessed the level of efficacy per paper
o Study design, data used, vendor independence
Radboudumc
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Product selection

* Available on www.healthairegister.com as of March 31, 2023
* 173 products from 90 vendors

Main Functionality
Quantification

Image =~ 6% 24% Detection
Enhancement/Quality
13%
17% o
>
Triage ¥
Diagnosis Radboudumc

Peer-reviewed evidence collection

2020 2023
100 products 173 products
PubMed search PubMed search
n=791 n=2398

PubMed exclusion

= Islevant
= Letlers, commentaries, reviews,
study protocols, and case reports. |

« Not demanstrating efficacy

Exclude papers included in the
2020 analysis.

n=218

PubMed inclusion
n=274

Retrieved from vendors' websites
or www.healthairegister.com

Total included in 2023 i

n=421

Exclude papers from l
products

n=1a Papers from 2020 and 2023
combined

n=638
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Levels of efficacy

Level Explanation Typical measures

Level 1t Technical efficacy Reproducibility, inter-software
Article demonstrates the technical feasibility of the  agreement, error rate.
software.

Level 1c Potential clinical efficacy Correlation to alternative methods,
Article demonstrates the feasibility of the software  potential predictive value, biomarker
to be clinically applied. studies.

Level 2 Diagnostic accuracy efficacy Standalone sensitivity, specificity,
Article demonstrates the stand-alone performance  area under the ROC curve, or Dice
of the software. score.

Level 3 Diagnostic thinking efficacy Radiologist performance
Article demonstrates the added value to the with/without Al,
diagnosis. change in radiological judgement.

Level 4 Therapeutic efficacy Effect on treatment or follow-up
Article demonstrates the impact of the software on  examinations.
the patient management decisions.

Level 5 Patient outcome efficacy Effect on quality of life, morbidity or
Article demonstrates the impact of the software on  survival.
patient outcomes.

Level 6 Societal efficacy Effect on costs and quality adjusted
Article demonstrates the impact of the software on  life years, incremental costs per
society by performing an economic analysis. quality adjusted life year.

11

ocio-economic factors

Radboudumc

Levels of efficacy assessed per paper by 2023

Patient outcome efficacy

Level 6 hz%

Societal efficacy | 2%

tovers JI*
4%

J—

2020 (237 papers)
W 2023 (421 papers)

_ Level 4
T Therapeutic efficacy 6%
3
3
]
£ 16%
E Leve 3 |
Diagnostic thinking efficacy 16%
vever 2 NN -7
Diagnostic accuracy efficacy 65%
Level po%;
Technical/potential clinical efficacy 23%
0 50 100 150 200 250

12

Number of papers.

° Level 1
* Level 2

23% 10 30% (p < 0.04)
65% to 57% (ns)

° Level3-6 22%to 24% (ns)
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Highest level of efficacy per product by 2023

a Highest level of efficacy per product in the overall market

70 i i 0, 0,

2070 (100 products) * Products with evidence 36% to 66%
64% 202042023 (173 products) | Level 1-2 18% to 35%
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Product count by subspeciality and level of evidence by 2023

Product count by subspeciality and highest level of evidence
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Change in study characteristics by 2023

Table 2 Comparative analysis of research study characteristics across the 2020 and 2023 analyses

Metric 2020 2023 % Difference [95% Cl] p-value*
Total studies 237 (100%) 421 (100%) N/A N/A
Independent of the vendor 116 (48.9%) 188 (44.7%) —429 [—12.23, 3.65] 029
Prospective design 45 (19.0%) 66 (15.7%) —331[-939, 2.77] 0.28
Multicentre data 71 (30.0%) 172 (40.9%) 10.90 [341, 18.38] <001
Multinational data 35 (14.8%) 44 (10.5%) —432 [-9.70, 1.06] 0.10
Data acquired from multiple manufacturers 59 (24.9%) 142 (33.7%) 8.83 [1.71, 15.96) 0.02
N/A not applicable
* p-values are based on chi-square tests without continuity correction

Radboudumc
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Change in study characteristics by 2023

Table 2 Comparative analysis of research study characteristics across the 2020 and 2023 analyses

Metric 2020

2023 % Difference [95% CI] p-value*
Total studies 237 (100%) 421 (100%) N/A N/A
Independent of the vendor 116 (48.9%) 188 (44.7%) —4.29 [—12.23, 3.65] 029
Prospective design 45 (19.0%) 66 (15.7%) —3.31[-939, 2.77] 0.28
Multicentre data 71 (30.0%) 172 (40.9%) 10.90 [341, 18.38] <001
Multinational data 35 (14.8%) 44 (10.5%) —432 [-9.70, 1.06] 0.10
Data acquired from multiple manufacturers 59 (24.9%) 142 (33.7%) 8.83 [1.71, 15.96] 0.02
N/A not applicable
* p-values are based on chi-square tests without continuity correction
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Did the Radiology Al market change by 2023?

* Increase in Al products with peer-reviewed evidence (36% to 66%)

* Increase in peer-reviewed studies (237 to 639), but:
oRemain concentrated at lower efficacy levels (57%)

Radboudumc
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Specific use case:
Al for lung cancer screening

Radboudumc
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Lung cancer screening is being increasingly implemented across the EU

Stockholm! -
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i 1
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_Edinburgh Denmark |
Lithuania
o Belfast:  United 3 S | Vilnius
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Ireland ) Belar
WALES ENG. Berlin, .
e R Poland® European Health Union: A new EU approach on cancer
- Genmany |~ detection — screening more and screening better
Belien Frankfurt
Pari . s .
F:::e Somsr Building on the most recent evidence and methods, the
~ Austria
e Switzerland 4 _Hungary b recommendation extends organised screening to three additional
Mitan & ».ﬂ*j‘{ Romania cancers:
e & posnaand Bucharest
Oviedo R e + Lung cancer testing for current heavy and ex-smokers aged 50-
I = lIgaria
z aly Skopje 75.
Spain 2o 3
pleeles Atbania ] + Prostate cancer testing in men up to 70 on the basis of prostate
Valencia: &s o specific antigen testing, and magnetic resonance imaging (MRI)
Palermo reece zmir )
Sevll 8 scanning as follow-up.
e unis. 1 . ' . .
o4 m © Mapbox & OpenStreetMap Improve this « Screening for Helicobacter pylori and surveillance of precancerous

stomach lesions in places with high gastric cancer incidence

and death rates.
Kaaoouaumc

https:/Avww.lungcancerpolicynetwork.com/interactive-map-of-lung-cancer-screening/
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Radiology resources insufficient in 15 out of 27 EU countries

Assessment of available
Sources

—Sufficient —Insufficient

" s S/ﬁ@}LA'

25

re
to implement
a National Lung Cancer
Screening program
Wwithin EU Member States

Insutficient
* Unknown: o

Radiologists

*  Sufficient: 12 o Sufficent: 18
¢ insufficient: 15 ¢ Insufficient: 7
+ Unknown: 0 * Unknown: 2
Blum TG et
SOLACE
This project EUdHealth Progr structured
20212027 under grant agreement no. 101101187 W“‘,

Slide courtesy Torsten Blum, SOLACE project, presented at ECR2024 RadbO'LIdU mcC
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Germany screening regulation mandates use of Al for
detection and volumetry

@ Federal Ministry Federal Office
of Justice and of Justice
Consumer Protection

Section §
Di ic review of the

(1) The radiation protection executive must ensure that a person fulfilling the requirements of section 6 (1) reviews the computed tomography scan first without and then making use of software for computer-assisted
detection (first reviewer).

(2) If the first reviewer concludes that the result constitutes a result in need of monitoring or in need of diagnosis, then the radiation protection executive must ensure that an additional person who fulfils the
requirements of section 6 (2) reviews the computed tomography scan independently of the first reviewer first without and then making use of software for computer-assisted detection (second reviewer)

(3) The radiation protection executive must ensure that following the diagnostic review in accordance with subsection (2) a final joint assessment of the computed tomography scan is provided by the first and second
reviewers. If the joint assessment concludes that the result constitutes a result in need of monitoring, a joint recommendation is to be made on the timing of the next lung cancer screening examination.

table of contents
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|
Efficacy levels accessed in peer-reviewed papers

Distribution of papers by efficacy level

Efficacy level

—
Level 6
Societal efficacy 0:0%
) Level 5 1 0,09
Patient gutcome eficacy Limited basis to determine real-world
M impact in screening practice
Level 4 1.7%
Therapeutic efficacy
Level 3 25.0%
Diagnostic thinking efficacy -
Level 2 70.0%
Diagnostic accuracy efficacy
Level 1 21.7
Technical/potential clinical efficacy i
0 5 10 15 20 30 35 40
Number of papers

23
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Highest level applicable per product

Highest level of efficacy per product

=

o

Number of products
ES

No evidence

24

43.8%

0%

0%

Efficacy level

* 6/16 products had no peer-reviewed
evidence

* Almost half of the products had at

least a study with efficacy level 3
(impact on clinical decision making)

Radboudumc
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Is Al ready to aid radiologists in LCS practice?

g Kirill Lopatin i - 1= 9
Helping U.5. radiology groups scale with ready-to-sign Al repo
Mijn website bezoeken
2w ®
39% of Al-flagged lung nodules aren't real.
And the real-world numbers are twice as bad as vendors claim.

' —
VENDOR SAYS | REAL WORLD [ ]
- g — FP rate: 1.36,
FP rate: 0.58/scan A ».a,».!)m
— Workflow —39% of flagged
enhancement findings = nof real
— High sensitivity | _ w.:n‘m
d low-dose CT

Radiclogists row review
mm’;,ﬂqn scan,
“document everything

Bruno Hochhegger - 2= Tw o
Thoracic radiologist and Clinical Professor of Radiology - Vice Chair of Resea...

This is not a prevalence problem! The main problem is that most of softwares
are fda approved with poor data that include small samples! Then it is
impossible to have reasonable results in external

validation! https://pme.nebi.nlm.nih.gov/articles/PMC12140231/

The illusion of safety: A report to the FDA on Al healthcare product
approvals

Artificial intelligence is rapidly transforming healthcare, offering promising
advancements in diagnosis, freatment. and patient outcomes. However, cancerns...

Grayson L. B. « 2¢ (bijgewerkt) 1w+

Vice Chair of Research, Associate Professor, Radiclogy, Brown U...

This is not really about accuracy. It is about precision, which is massively
influence by prevalence. This is called the "accuracy” or "false positive”
paradox. And the increase in false positives is the false discovery rate (FDR).
not the false positive rate (FPR).
https://link.springer.com/article/10.1007/500330-024-11332-z

~ Implementing an Al algorithm in the clinical setting: a
i/ \ — case study for the accuracy paradox - European...
i " Objectives We report our experience implementing an algorithm

for the detection of large vessel occlusion (LVO) for suspected...

Radboudumc

Conclusion

* A positive trend is emerging in peer-reviewed evidence, but ....

* Robust evidence of real-world clinical impact is still lacking

* Limited high-level clinical evidence complicates integrating Al into guidelines, securing
reimbursement, and formulating recommendations for its use

* Future perspective:

oResearch should shift to prospective studies to reflect real-world clinical settings, patient

populations, and healthcare systems.

oFunding agencies should prioritize not just Al development but also independent validation,

implementation, and long-term monitoring

oVendors already collect post-market surveillance data under the MDR = publish these results!

26
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