"From Subtle Breaks to Missed Diagnoses: Real-World Evaluation of an AI Fracture Detection Tool"

Abstract: 

Background:

Artificial intelligence (AI) demonstrates potential in musculoskeletal imaging, especially for detecting fractures in emergency situations. Nonetheless, doubts persist about its diagnostic precision, common error types, and the clinical impact of false negative (FN) and false positive (FP) outcomes.

Aim: 

to evaluate the AI fracture detection (RBfracture, Radiobotics, Denmark) system's diagnostic performance versus radiology reports and analyse the1. causes and outcomes of FP and FN cases.	Comment by ELWAN, Mohammed (UNIVERSITY HOSPITALS OF NORTHAMPTONSHIRE - RNQ): Should add system name (RBFracture, version no. ..., manufacturer)	Comment by ELWAN, Mohammed (UNIVERSITY HOSPITALS OF NORTHAMPTONSHIRE - RNQ): Mention the brand of AI system similar to abstract	Comment by ELWAN, Mohammed (UNIVERSITY HOSPITALS OF NORTHAMPTONSHIRE - RNQ): Should add system name (RBFracture, version no. ..., manufacturer)

Methods:

We retrospectively reviewed radiographic examinations over 3 months interpreted by both AI and radiologists. Radiology reports served as the reference standard. Diagnostic accuracy metrics were calculated from the primary dataset. FP and FN cases were further examined using dedicated outcome sheets with explanatory notes categorised into predefined reason groups, and clinical outcomes classified into standardised categories.	Comment by ELWAN, Mohammed (UNIVERSITY HOSPITALS OF NORTHAMPTONSHIRE - RNQ): radiographic examinations over 3 months. Leave the number to results.	Comment by ELWAN, Mohammed (UNIVERSITY HOSPITALS OF NORTHAMPTONSHIRE - RNQ): You should not report any results here. Leave it to results

Results:

A total of 2,054 radiographic examinations were assessed. In comparison with radiology reports serving as the reference standard. The AI algorithm achieved an accuracy of  94.2%, with sensitivity of 89.8%, specificity of 95.6%, Negative Predictive Value of 96.2%, and Positive Predictive value of 88.4%. The missed fracture rate was 10.2%. Among FN cases, the most common cause was subtle or minimally displaced fractures (20.4%), while FP errors usually reflected old or healed fractures or degenerative changes. FN cases had a greater clinical impact, with some patients requiring admission, or advanced imaging, whereas FP cases mainly led to unnecessary follow-up or imaging. Errors were most common in the wrist and ankle.	Comment by ELWAN, Mohammed (UNIVERSITY HOSPITALS OF NORTHAMPTONSHIRE - RNQ): Start your results with your sample size and descriptors of the patient group: age average (SD), female % at least	Comment by ELWAN, Mohammed (UNIVERSITY HOSPITALS OF NORTHAMPTONSHIRE - RNQ): The usual numbers they will want to see are: sensitivity, specificity, NPV, PPV, and likelihood ratios will be a bonus. You need to report the confidence intervals. 'Accuracy' and 'Precision' are a little unusual nomenclature for reporting diagnostic studies. 

Conclusion:
AI demonstrated strong diagnostic performance, comparable to published literature, but remains limited in detecting subtle and anatomically complex fractures. FN errors pose risks of delayed or missed treatment, while FP errors increase resource utilisation. AI should be integrated as a triage and decision-support tool with radiologist oversight, and future refinement should target wrist and ankle injuries and better differentiation of chronic from acute findings.

