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CONCLUSION

Necesitamos una vision critica/personal sobre
INTELIGENCIA ARTIFICIAL en RADIOLOGIA

de cada uno de vosotros...
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Expectativas

En la historia de la inteligencia artificial, un invierno de IA es un periodo de

financiacion e interés reducidos en la investigacion de la inteligencia artificial.
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El traje nuevo del emperador (Cuento de Hans Christian Andersen 1837)
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Cuando la A.L significa Algunos Indios

'Amazon Fresh’ permitia a los clientes comprar sin pasar por caja.
Ahora se discute si el secreto de la formula estaba en la sofisticada

tecnologia de la que alardeaba o en el millar de indios que vigilaban

las compras a distancia.

Fear Of Missing Out
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Hype Cycle for Emerging Technologies, 2024
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© 2024 Gartner, Inc. and/or its affiliates. All rights reserved. 3205434
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Al In Medical Imaging Market Size BE9VE

by Technology, 2020 - 2030 (USD Billion) GRAMND VIEW RESEARCH
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34.8%

Artificial Intelligence (Al) In Radiology Market
Size By Solution Type, 2022-2032 (USD Billion)
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Artificial Intelligence and Machine Learning Randomised controlled trials evaluating artificial

(AI/ML)-Enabled Medical Devices intelligence in clinical practice: a scoping review

Ryan Han, Julidn N Acosta, Zahra Shakeri, John P A loannidis, Eric | Topol*, Pranav Rajpurkar*
Lancet Digit Health 2024; 6: e367-73
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Patient Record Scheduling  Acquisition Processing Perception Reasoning Reporting Communication
Decision to image Post processing Documentation
Best use criteria Registration Synoptic reporting
Inpatient écheduling Segme'ntation Results communication
Appointment booking - Detection Actioning
Quantification Patient information

Automated acquisition
Dose reduction
Scan time reduction

Simplified schematic of the diagnostic radiology workflow, with examples of where Al systems can be implemented.
Image copyright @drhughharvey.

Diagnostic inference
Decision making
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Definicion valores de Sensibilidad (VPN) / Especificidad
Emitir una prediccion con una determinada seguridad
Todos los hallazgos representados de forma balanceada

Estudios Randomizados de implementacion
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European Radiology (2023) 33:8263-8269 i SE e
https://doi.org/10.1007/500330-023-09747-1 m’ "E‘ [UR%"XETO‘LO"GY

CHEST ()

Check for
updates

Can incorrect artificial intelligence (Al) results impact radiologists,
and if so, what can we do about it? A multi-reader pilot study of lung
cancer detection with chest radiography

Michael H. Bernstein'>3® . Michael K. Atalay'? - Elizabeth H. Dibble' - Aaron W. P. Maxwell' . Adib R. Karam' -
Saurabh Agarwal' - Robert C. Ward' - Terrance T. Healey' - Grayson L. Baird"*3
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Definicion valores de Especificidad (VPP)
Emitir una prediccion con una determinada seguridad
Alta completitud de los datos

Estudios Randomizados de implementacion
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To buy or not to buy—evaluating commercial Al solutions
in radiology (the ECLAIR guidelines

Patrick Omoumi ' (® - Alexis Ducarouge?” - Antoine Tournier? - Hugh Harvey? - Charles E. Kahn Jr* -
Fanny Louvet-de Verchére - Daniel Pinto Dos Santos® - Tobias Kober” - Jonas Richiardi’

Table 1 Checklist of points to consider when assessing a commercial Al solution in radiology

vance 1.1. What problen tended to solve, and who is the application d

Define the scope of application; end-wers; research vs clinical use; usage as dowble re
(diagnosis, prognosis, quantitative data, other), in

1.2.What are the potential benefits, and for whom?
Consider benefits for patients, radiologists/eferring chinicians, institution, societ

What are the risks associated with the use of the AT system?

der risks of misdiagnosis (including legal costs), of negative impact on workflow, of negative impact on quality of

training

Are the algorithny’s design specifications clear?

robustness io variability of acquisition parameters; identify features (radiomics) or network architecture (deep

learming) used
2.2. How was the algorithm t

der, triage, other; outputs
tions and contra-indications

Cons

Relevance?

and validation

(&

ined?
s and acquisition

nigues used, labeling process, confounding factors, and operating

point selection
3. How has performance been evaluated?

proper partitioning of training/validation/lesting data, representativeness and open availability of duta. Assess
human benchmarks, agplication scope during evaluation, source of clinical validation

2.4. Have the developers identified and accounted for potential sources of bias in their algorithm?

Assess training

Is the algori

whether user feedback is incorporatec

Performance

Financial /

support /

chnology (IT) platform, :Ju‘.:.im:uuqurunu' with IS0 usability standards service S?
onside s rel actical management of the software

3.2. How exactly does the application |1p§c| the workflow? b
Identifyr modfications to bring to your currentworkjlow, identify roles in the new workflow (physicians and non-physicians) TO Uy or

3.3. What are the require: n terms of i (IT) 4
ork perormance. consider notto b uy?

Chec

previous versions
How can the applicat
Consider int ith

3. Usability and i

ration

tion our information

validation?

Consider on-premise vs. cloud solutions. Identify: requirements in terms of hardware and ne

ssues
- How can the data be exported for research and other purposes?

terpretable?
ich interpretability tools (i.e visualization) are used

ulatory and legal aspects

Regulatory/

nan

ial and support servi
idemtions

Usability /
integration?

legal

whether tr which conditions further training can be obiained p ?
5.3. How is the maintenance of the product ensured? as eCtS .

2 and follow-up handled?
sessions are included and at

Check whether regular maintenance is included, assess the procedire during downtime and for repeir
5.4. How will potential malfunctions or erroncous results be handied?
Assess the procedure in the event of malfinction and post market surveillance and follow-up

* Note that at the time of writing of these guidelines, no adaptative Al application exists on the market
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1.1. What problem is the application intended to solve, and who is the application designed for?

Define the scope of application; end-users; research vs. clinical use; usage as double reader, triage, other; outputs
(diagnosis, prognosis, quantitative data, other), indications and contra-indications

1.2 .What are the potential benefits, and for whom?

Consider benefits for patients, radiologists/referring clinicians, institution, society

1.3. What are the risks associated with the use of the Al system?

Consider risks of misdiagnosis (including legal costs), of negative impact on workflow, of negative impact on quality of
training

5.1. What is the licensing model?

Assess one-time fee vs. subscription models, total costs, scalability

5.2. How are user training and follow-up handled?

Check whether training sessions are included and at which conditions further training can be obtained
5.3. How is the maintenance of the product ensured?

Check whether regular maintenance is included, assess the procedure during downtime and for repair
5.4. How will potential malfunctions or erroneous results be handled?

Assess the procedure in the event of malfunction and post market surveillance and follow-up

Asesoria Juridica

4.1. Does the Al application comply with the local medical device regulations?

Check whether the manufacturer obtained regulatory approval from the country where the application will be used (CE,
FDA, UKCA, MDSAP, or other local guidance), and for which risk class

4.2. Does the Al application comply with the data protection regulations?

Check whether the manufacturer complies with local data protection regulations and provides contractual clauses
protecting patient’s data

Médico

No Radidlogo

Relevance?

Economia

de la Salud Radiologo

Performance

/

validation?

Financial/
support
services?

To buy or
notto buy?

Regulatory/

Usability /

legal integration?

aspects?

Informatica Médica

2.1. Are the algorithm’s design specifications clear?

Check robustess to variability of acquisition parameters, identify features (radiomics) or network architecture (deep
learning) used

2.2. How was the algorithm trained?

Assess population characteristics and acquisition techniques used, labeling process, confounding factors, and operating
point selection

2.3. How has performance been evaluated?

Check proper partitioning of training/validation/testing data, representativeness and open availability of data. Assess
human benchmarks, application scope during evaluation, source of clinical validation

2.4. Have the developers identified and accounted for potential sources of bias in their algorithm?

Assess training data collection, bias evaluation, stratification analyses

2.5. Is the algorithm fixed or adapting as new data comes in?

Check whether user feedback is incorporated, if regulatory approval is maintained, and if results are comparable with
previous versions

Sistemas de la
Informacion (IT)

3.1. How can the application be integrated into your clinical workflow?

Consider integration with your information technology (IT) platform, check for compliance with ISO usability standards,
consider issues related to practical management of the software

3.2. How exactly does the application impact the workflow?

Identify modifications to bring to your current workflow, identify roles in the new workflow (physicians and non-physicians)

3.3. What are the requirements in terms of information technology (IT) infrastructure?

Consider on-premise vs. cloud solutions. Identifv requirements in terms of hardware and network performance, consider
network security issues

3.4. Interoperability - How can the data be exported for research and other purposes?

Check whether the export formats are suitable

3.5. Will the data be accessible to non-radiologists (referring physicians, patients)?

Check whether the form of the output is suitable for communication with patients/referring physicians

3.6. Are the Al model’s results interpretable?

Check whether and which interpretability tools (i.e. visualization) are used
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To buy or not to buy—evaluating commercial Al solutions
in radiology (the ECLAIR guidelines)

Patrick Omoumi' ( - Alexis Ducaro
Fanny Louvet-de Verchére® -

Table 2  Top 10 questions to co

1. What problem is the application
application designed for?

Radidlogo
2. What are the potential benefits ¢

3. Has the algorithm been rigorous mas de la Informacion (IT)

4. How can the application be integ

is the solution interoperable wi Informatica Médica

5. What are the IT infrastructure re

6. Does the application conform to
data protection regulations of th Informatica Médica
regulation does it conform to?

7. Have return on investment (Ro
8. How is the maintenance of the |
9. How are user training and follo

10. How will potential malfunctior




Reunion Anq_al
SOCIEDAD ESPANOLA DE SAN SEBASTIAN

7 - 9 de noviembre de 2024

GRUPO INDEPENDIENTE DE EXPERTOS DE
ALTO NIVEL SOBRE IA fiable

INTELIGENCIA ARTIFICIAL

CREADO POR LA COMISION EUROPEA EN JUNIO DE 2018
(no se trata en este dOEUI‘I‘lE‘FItO)

Fundamentos de una IA fiable Respeto de la autonomia humana
) . Prevencidn del dafo
Garantizar el respeto de los principios éticos Reconocer y abordar las Equidad
basados en los derechos fundamentales tensiones entre ellos Explicabilidad

Accion y supervision humanas

Realizacion de la IA fiable
Solidez técnicay sequridad
Garantizar el cumplimiento de los requisitos Evaluar y abordar constantemente estos Gestion de la privacidad y de los datos
clave requisitos a lo largo del ciclo de vida de Transparencia

los sistemas de IA a través de Diversidad, no discriminacion y equidad
Bienestar social y ambiental
Rendicién de cuentas

DIRECTRICES ETICAS
PARA UNA |A FIABLE

Evaluacion de la IA fiable

Garantizar la puesta en practica de los requisitos clave Adaptarlos a la aplicacién especificade la IA
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RADIOLOGIA

Seram En la actualidad la Ley-IA-UE no contempla la posibilidad que los SIA de

www.elsevier.es/rx

alto riesgo sean autonomos.

ACTUALIZACION

La regulacion legal de la inteligencia artificial
en la Union Europea: guia practica para radiélogos

A. Morales Santos**, S. Lojo Lendoiro®, M. Rovira Cafellas® y P. Valdés Solis®

Por tanto, la no supervision por parte del radiélogo seria una

Nivel de Riesgo Clasificacién Descripcion o posible efecto adverso .
conducta ilegal.
Alto * Muerte

e * O deterioro irreversible del estado de salud

Riesgo * Grave deterioro del estado de salud

lib
Medio - alto * O un intervencionismo quirdrgico . e . .
El rol de la supervision debe ser desplegado durante todo el ciclo de vida
Riesgo + Brinde informacién que se utilice para tomar
Medio - decisiones con fines diagndsticos o terapéuticos ., . . ., ..,
en el que pueda actuar el radidlogo: entrenamiento, validacion, revision,
{ {

[ Nota: considerar el peor escenario posible: sin tener en cuenta su probabilldanf

correccion y verificacion de resultados.

I A I I A I
mm““ gy l i l:“m'r““ ) ll ] “ p

Figura 2 Clasificacion niveles de riesgo de los SIA como producto sanitario.
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Situacion Rol del SIA Nivel Escenario Responsabilidad
SIA: sistema Inteligencia Artificial SUPErvision

SIA personalidad
Validacion juridica

OBJETIVA

SIA
Independiente

Nivel 4

Autonomo

Interfase SIA Nivell 3 Supervision
Radi6logo-SIA Asistente Nivel 2
| |
Interfase 4 s"::m SIA como asistente: niveles 2y 3
Radidlogo-SIA emml Se utiliza como un asistente en lugar de una herramienta,
CAD 1° generacién en el que actua de forma lndepgndlente sol.o. en situacio-
Sin SIA nes preestablecidas y tasadas, bajo la supervision periodica
Ll | y regular del radidlogo. En este supuesto la responsabili-
dad en primera instancia es del facultativo y si demostrara
Situaci6n actual Sin SIA que ha supervisado con un nivel de diligencia correcto y que I
el error es atribuible al sistema se podria abrir la via de o
Figura7  Conexion de los niveles responsabilidad por productos defectuosos. i 1
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ERROR por COMISION-ACCION

S.1.A. emite una recomendacion HALLAZGO RADIOLOGO INFORMA RESPONSABlLIDAD COMENTARIO ACTUACION del RADIOLOGO

CORRECTA de: REAL RADIOLOGO

ACEPTA Patologia NO \ Actuacién correcta
Verdadaro:e Patolégico NO ACEPTA ® No acepta la recomendacion, discrepa del SIA.

Normal Sl ® Modifica activamente su propuesta
® Debe justificar en el informe la discrepancia

Verdadero - No Patolégico NO ACEPTA | Patologia sl = Prueba documental (SIA como testigo experto)

ACEPTA Normal NO V' Actuacién correcta

ERROR por OMISION

S.I.A emite una recomendacion HALLAZGO RADIOLOGO INFORMA | RESPONSABILIDAD ACTUACION del RADIOLOGO
INCORRECTA de: REAL . RADIOLOGO
N PTA | Norma N
Falso + No Patolégico OACE : & V' Actuacién correcta
:g:::: :atololgfa :: ® No corrige el error
Falso - Patolégico | — -orma § - Supervisa el estudio
NO ACEPTA | Patologia NO V' Actuacion correcta
ERROR por COMISION por OMISION B puede generar responsabilidad penal
S.LA. emite una recomendacién HALLAZGO RADIOLOGO INFORMA | RESPONSABILIDAD COMENTARIO
INCORRECTA de: REAL RADIOLOGO
= El radidlogo no corrige el error
Falso - Patolégico ACEPTA Normal | ® No supervision
® Violacion de la obligacion legal de supervision
Figura 8 Escenarios riesgo legal error diagnostico del binomio radiologo-SIA.
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B puede generar responsabilidad penal

S.L.A. emite una recomendacién HALLAZGO RADIOLOGO INFORMA | RESPONSABILIDAD COMENTARIO
INCORRECTA de: REAL RADIOLOGO
= E| radidlogo no corrige el error
Falso - Patolégico ACEPTA Normal sl = No supervision

® Violacion de la obligacion legal de supervision

Figura 8 Escenarios riesgo legal error diagnostico del binomio radiélogo-SIA.
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ERROR por COMISION por OMISION

B puede generar responsabilidad penal
COMENTARIO

® El radidlogo no corrige el error

® No supervision

® Violacion de la obligacion legal de supervision
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Can incorrect artificial intelligence (Al) results impact radiologists,
and if so, what can we do about it? A multi-reader pilot study of lung
cancer detection with chest radiography

Michael H. Bernstein'*3® . Michael K. Atalay' - Elizabeth H. Dibble' - Aaron W. P. Maxwell'3 - Adib R. Karam' -
Saurabh Agarwal’ - Robert C. Ward' - Terrance T. Healey' - Grayson L. Baird'%3
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Yadiology: Artificial Inteligence T

Assistive Al in Lung Cancer Screening: A Retrospective
Multinational Study in the United States and Japan

Final interface design

Al result ___Alresuit

Table 2: Level of Suspicion-based Area Under the Receiver Operating Characteristic
Curve Results

Study U.S.-based Reader Study Japan-based Reader Study
Average assisted LoS AUC 0.72 (0.66, 0.77) 0.96 (0.93, 0.97)
Average unassisted LoS AUC 0.70 (0.64, 0.75) 0.93 (0.91, 0.96)
Dclta 0.023 0.023
(0.001, 0.045) (-0.035, 0.081)
P=.02 P=.18
Stand-alone Al model AUC 0.75 (0.70, 0.81) 0.89 (0.78, 0.97)

Note.—Unless otherwise noted, darta are the areas under the receiver operating characteristic
curve (AUC) or the deltas with 95% Cls in parentheses. Al = artificial intelligence, LoS = level of

suspicion.

False Negatives

European Radiology (2023) 33:8263-8269
https://doi.org/10.1007/500330-023-09747-1
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Can incorrect artificial intelligence (Al) results impact radiologists,
and if so, what can we do about it? A multi-reader pilot study of lung
cancer detection with chest radiography

Michael H. Bernstein
Saurabh Agarwal’ - Robert C. Ward' - Terrance T. Healey' - Grayson L. Bair
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Automation Bias in Mammography: The Impact of Artificial
Infelligence BI-RADS Suggestions on Reader Performance

Thomas Dratsch, MD* * Xue Chen, MD* ¢ Mohammad Rezazade Mebhrizi, PhD * Roman Kloeckner, MD
Aline Mihringer-Kunz, MD * Michael Piisken, MD * Bettina Baefsler, MD ¢ Stephanie Sauer, MD *
David Maintz, MD  Daniel Pinto dos Santos, MD

Radiology 2023; 307(4):222176
100 =

AA e nexperienced
Ao Moderately Experienced
m  Very Experienced

(o]
o
|

B =2]
(= o
1 1

Mean Percentage of Correctly
Rated Mammograms
N
o
]

o
|

Al suggests correct BI-RADS Al suggests incorrect BI-RADS
Category Category

Correctness of Al Suggestions
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Artificial Intelligence Applied to Breast MRI for Improved
Diagnosis

Radiology 2021; 298:38-46

Yulei Jiang, PhD * Alexandra V. Edwards, MA * Gillian M. Newstead, MD

T T T T 80 , , , |
. . Above line .
The purpose of this retrospective 100 [~ indicates m S e
_ g‘::fi?;‘::::e 70 incrrfease in @ -
- 2} performance
reader study was to compare k: il ® - 4 &
T . ..“ v 60 [ DaN e =1
. . . N o~
radiologist performance in the task > s "o > Ree
2 80| 4 3 s _
- - " . I 5 .
of distinguishing cancers from % T , ® oo * ‘
N @ lepwtllne tg' 40 % lepwtllne
Indicates — Indicaties -
70 @ BI-RADS 4 decrease in __ " BI-RADS 4 decrease in
noncancers on breast MRI scans. Threshold  performance Threshold  performance
| | | | 30 | 1 1 1
70 80 90 100 30 40 50 60 70 80
Sensitivity (1°' Read) Specificity (1° Read)
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CONCLUSION

Necesitamos una vision critica/personal sobre
INTELIGENCIA ARTIFICIAL en RADIOLOGIA

de cada uno de vosotros...
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