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▪ NOTHING TO DISCLOSE
▪ SEVERAL COMPANIES ARE MENTIONED

FOR PROVIDING EXAMPLES 



CLINICAL AI

▪ NICHE APPLICATION

▪ CHALLENGES WITH DATA

▪ VALIDATION

▪ SLOW IMPLEMENTATION

TECHNICAL AI

▪ ORGANISATION, PROCESSES

▪ MORE GENERIC

▪ NON CLINICAL DATA

▪ FAST IMPLEMENTATION
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▪ MAXIMISE PATIENT EXPERIENCE AND MINIMISE RISKS 

▪ IMPROVE ACCURACY AND REDUCE VARIABILITY 

▪ IMPROVE EFFICIENCY, QUALITY AND SAFETY WITHIN 

THE WORKFLOW

HOW WILL AI FIT INTO IMAGING
SAFETY AND QUALITY





SAFETY AND QUALITY: MISSING



FULL SESSION ON AI AND 
RADIATION PROTECTION
ECR 2019



WORKFLOW

DETECTION

QUANTIFICATION

REPORTING

RADIOLOGIST PERSPECTIVE



▪ HUGE INCREASE OF NUMBER OF IMAGES
▪ HUGE INCREASE OF NUMBER OF EXAMINATIONS
▪ HUGE INCREASE OF INFORMATIONS PER EXAM

CAPACITY OF THE RADIOLOGIST



Dose Datamed 2



AI 1st   
READING



TIME SAVING



WORKFLOW



URGENT
CONDITIONS
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“Geisinger Health System is leveraging machine learning to 
speed up the diagnosis of potentially fatal internal head 
bleeding by TRAINING COMPUTERS TO ANALYZE 
COMPUTED TOMOGRAPHY SCANS AND FLAGGING THE 
MOST URGENT IMAGES for review by radiologists.

The healthcare organization HAS REDUCED THE TIME IT 
TAKES TO DIAGNOSE INTRACRANIAL HEMORRHAGES BY 
96 PERCENT, and as a result the technology has been 
introduced into its regular clinical workflow”.



WORKFLOW

DETECTION

QUANTIFICATION

REPORTING

RADIOLOGIST PERSPECTIVE



LIMITATIONS OF THE RADIOLOGIST

VARIATIONS OF PERFORMANCES FOR A RADIOLOGIST
OVER TIME

DIFFERENCES  OF PERFORMANCES BTW 
RADIOLOGISTS FOR THE SAME PROCEDURE



KAPPA CORRELATION COEFFICIENT 
0: AGREEMENT BY CHANCE 
1: FULL AGREEMENT



VARIABILITY
PERFORMANCES



LIMITATIONS OF THE RADIOLOGIST

▪ QUANTIFICATION TAKES TIME
▪ F-UP TAKES TIME
▪ REPEATABILITY IS A KEY ASPECT



ICOBRAIN QUANTIFIES CLINICALLY 
RELEVANT BRAIN STRUCTURES IN  
PATIENTS WITH NEUROLOGICAL 
DISORDERS SUCH AS

MULTIPLE SCLEROSIS, 
DEMENTIA  
TRAUMATIC BRAIN INJURY.



SCORING SYSTEMS
▪ RECIST 1.1
▪ IRECIST
▪ IRRC
▪ DCE-MRI, TUMOR VASCULARITY  

BIOMARKERS
▪ RANO
▪ MACDONALD CRITERIA
▪ MACHINE LEARNING TECHNIQUES 

FOR GRADING OF GBM



AIDENCE
DETECTION AND QUANTIFICATION 
OF LUNG NODULES



▪ QUANTITY INSTEAD OF FINDING
▪ IMPROVE DATA RELIABILITY
▪ IMPROVE DATA COMPARISONS
▪ IMPROVE DATA STORAGE AND 

DATA MINING

AI BENEFITS



AI

▪ DATA BY THE COMPUTER

▪ FEATURES COMBINAISON

▪ COMPLEX FEATURES

▪ ADAPTATIVE

▪ HIGH REPETABILITY

AI: BETTER PERFORMANCES



WORKFLOW

DETECTION

QUANTIFICATION

REPORTING

RADIOLOGIST PERSPECTIVE



REPORT LIMITATIONS

▪ PROSE AND UNSTRUCTURED DATA
▪ LOW COMPLIANCE WITH RECOMMENDATIONS
▪ OFTEN NON ACTIONABLE



▪ FLEISCHNER SOCIETY  GUIDELINES FOR 
LUNG NODULES MANAGEMENT AND F-UP

▪ LOW RATES OF ADHERENCE: 44.7% OF 
PATIENTS RECEIVED CARE INCONSISTENT 
WITH THE FLEISCHNER RECOMMENDATIONS 



NLP+ METADATA ANALYSIS

STRUCTURED DATA

CDS GUIDELINES ACTIONABLE



NLP+ METADATA ANALYSIS

STRUCTURED DATA

CDS GUIDELINES ACTIONABLE





PROCEDURE  PERSPECTIVE

▪ INCONSISTENT PROTOCOL
▪ OVEREXPOSURE
▪ FAILURE OF ALERT SYSTEM
▪ GANTRY POSITIONING ERRORS
▪ INAPROPRIATE IMAGE QUALITY



▪ NEW CDS ALGORITHMS
▪ INDIVIDUALISED VS STANDARD PROTOCOLING
▪ ALERT SYSTEMS
▪ IMMEDIATE IQ ASSESMENT
▪ DOSE REDUCTION SOFTWARES

AUTOMATIONAI



▪ MEDICAL IMAGE QUALITY ROUTINELY CHECKED

▪ VISUAL INSPECTION AND PHANTOMS

▪ POTENTIAL TO INSTANTLY RECOGNIZE, OR  
PREDICT POOR IMAGE QUALITY ALLOWING 
TECHNOLOGISTS TO CORRECT SUCH ERRORS 
BEFORE ENDING THE IMAGING EXAM.

AUTOMATED 
IMAGE QUALITY 
EVALUATION OF 
T2‐WEIGHTED 
LIVER MRI 
UTILIZING DEEP 
LEARNING 
ARCHITECTURE
ESSES S. ET 
AL. J. MAGN. 
RESON. 
IMAGING 
2018;47:723–
728

ASSESSMENT OF IMAGE QUALITY



SPIE MEDICAL IMAGING 2018

CONVERT LOW DOSE IMAGES TO 
VIRTUAL HIGHER-DOSE IMAGES WITH 
HIGH IMAGE QUALITY  
REPRESENTS A 79% DOSE REDUCTIONJunchi Liu

DEEP LEARNING MAY 
PRODUCE SHARP 

REDUCTIONS IN DBT DOSE



National Natural Science Foundation of China 
(NSFC) (61202160, 61302028, 61671312); 
National Institute of Biomedical Imaging and 
Bioengineering (NIBIB)/National Institutes of 
Health (NIH) (R01 EB016977, U01 EB017140). 

120 KV    150 mas 
80 KV      17 mas



DEEP LEARNING ENABLES 
REDUCED GADOLINIUM DOSE 
FOR CONTRAST-ENHANCED
BRAIN MRI
E. Gong et al J. MAGN. 
RESON.IMAGING 
https://doi.org/10.1002/jmri.
2597.

Courtersy of Enhao Gong, Stanford University



DEEP LEARNING ENABLES 
REDUCED GADOLINIUM DOSE 
FOR CONTRAST-ENHANCED
BRAIN MRI
E. Gong et al J. MAGN. 
RESON.IMAGING 
https://doi.org/10.1002/jmri.
2597.

Courtersy of Enhao Gong, Stanford University

AI: SAFE PROTOCOLS



PATIENT PERSPECTIVE

EXAMINATION DURATION

AI



MIT RESEARCHERS HAVE DEVELOPED 
AN ARTIFICIAL INTELLIGENCE-
BASED ALGORITHM THAT CAN 
REGISTER 3D IMAGES 1,000 TIMES 
MORE QUICKLY THAN STANDARD 
MEDICAL IMAGE REGISTRATION 
TECHNIQUES
2018

VOXELMORPH



REDUCE THE DURATION 
OF MRI AND PET SCANS 

4X-10X.

FDA GRANTS CLEARANCE TO AI-
POWERED IMAGING SYSTEM

Chen K et al. Radiology 2018 (in press)



ACQUISITION: 6 Min.
POST-PROCESSING : LESS 
THAN 10 Sec.

AI: IMPROVE PATIENT EXPERIENCE
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AI :   QUALITY AND 
SAFETY



THANK YOU!!!!!


