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Objectives

Methods

Retrospective study

Machine learning model

I. to investigate the number of 
conflicting and missing knee x-
ray laterality markers at a Danish 
hospital

II. to develop and evaluate a 
machine learning model that 
detects these conflicting and 
missing laterality markers

contact me here

Disclaimer
AL, MWB, MB, and JUN have worked closely with Radiobotics as a partner and collaborator throughout the studies and projects; provisions have 
been received; a European Eurostar grant (X-AID) that was given to Radiobotics and Bispebjerg and Frederiksberg Hospital has been used to pay 
salaries for the RAIT research group. MB and AT are unpaid advisors for Radiobotics. HG: N/A. ML, PL, and MA are employees of Radiobotics.

Accepted 
markingA research dataset of 8,596 knee clinical production 

radiographs from 2015 to 2018 at Bispebjerg and 
Frederiksberg Hospital was randomized and split into a 
training (83%) and test set (17%). Two readers 
annotated 1,515 radiographs for conflicting and missing 
laterality markers not coherent with the accepted 
marking. An arbitrator consulted inconsistencies 
between the readers for a final decision. Two images 
were excluded based on 1) a severe rotated dislocated 
femur fracture and 2) a blank image. The study was 
approved by the Danish Patient Safety Authority #3-
3013-3040/1.

A Danish health tech company developed and trained a 
convolutional neural network model (machine learning) 
to detect knee anatomical structures and markers. An 
additional number of images (> 15,000) from other 
sources were included for model improvement. Finally, 
the research team evaluated the model against the 
reference dataset and provided the performance 
metrics. The research team and company reviewed the 
reference and machine learning model discrepancies for 
possible explanations.

MISMARKED EXAMINATIONS FROM 2015 TO 2018 

There was a significant decrease in mismarked 
examinations from 2015 to 2017 (p < 0.05)
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1.5 % of the images were classified as ‘unknown’ by the 
model and removed from the performance metrics
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POTENTIALS OF THE MODEL

ü Immediate alert system
ü Clinical quality assurance
ü Patient safety improvement
ü Workflow optimizing 
ü Research tool
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We found 13.2 % mismarked knee x-
rays examinations in a pilot study at 
the University of Copenhagen Hospital, 
Bispebjerg and Frederiksberg Hospital

WERE MISMARKED IN OUR 
RECENT RETROSPECTIVE STUDY
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