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Artificial Intelligence (AI) has the potential to
revolutionize radiology, but few algorithms have
been developed for use in pediatric patients. 

Purpose: We propose the Clinical Impact Score
(CIS), a novel framework that could help guide AI
growth in pediatric radiology, an area where
progress has lagged.

Imaging examinations performed on pediatric
patients (age < 18 years) at our institution from
2019-2021 were analyzed. 

To create the CIS framework, four separate
variables were determined for each of 18 locally
defined critical findings: 

Quantitative: from database
(A) number of exams performed during the
study period with potential critical findings
(B) median turnaround time

Qualitative: radiologist survey
(C) likelihood of diagnostic error
(D) likelihood of patient harm if finding is
missed. 

These variables were selected based on their
potential to impact diagnostic accuracy and
patient outcomes.  

Operational and Criticality Scores were obtained
(shown in Clinical Impact Score Design); the
normalized values were compared in Figure 1. 

Figure 1. Normalized Clinical vs Operational Scores. Normalized
values are calculated by dividing the findings value by the max
value in the dataset. Findings within the green, yellow, and red

boxes represent findings of increasing importance for AI
development prioritization, respectively
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Of the 18 critical findings, line malposition,
significant foreign body, and tension
pneumothorax had the highest CIS, while
unreduced intussusception had the lowest. 

The finding of a significant foreign body was
ranked with the highest Operational Score,
followed by line malposition and tension
pneumothorax. 

Suspected child abuse and increased
intracranial pressure were equally ranked with
the highest Criticality Scores. 

The Clinical Impact Score ranks critical
findings in pediatric radiology, indicating
high-impact use cases for AI development
and highlight areas needing urgent
attention, like detecting line malposition

Development of AI algorithms using this
framework optimizes the impact on patient
outcomes in pediatric radiology.

The CIS is scored from quantitative and
qualitative data, and therefore can vary
between radiology groups,  demographics
and hospital capabilities across the country. 

This framework can easily be replicated to
meet the needs of other institutions,
providing discrete targets for AI algorithm
developers to focus on.  
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Table 1. Abbreviations: FB, foreign body; PTX,
pneumothorax; ICP, intracranial pressure; ICH, intracranial

hemorrhage; PE, pulmonary embolism; NAT, non-accidental
trauma; DVT, deep vein thrombosis. Data from studies
between October 1st, 2019 and September 30th, 2021.


