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Background

Dose reduction in radiologic procedures and exams is critical
for providers and patients to prevent unnecessary radiation
exposure. Attificial intelligence (Al) is increasingly becoming a
prevalent part of the daily workflow in radiology. Best uses of
Al in fluoroscopy are still being studied but may be useful in
aiding in the goal of dose reduction. Patients undergoing
several procedures can exceed a cumulative effective dose of
100 mSv or more'. Al offers the field of radiology a new
landscape of tools to tackle the increasing use of traditional
and CT fluoroscopy in interventional procedures.

Purpose

To provide an educational overview of how emerging Al
technologies contribute to radiation dose optimization across
CT and fluoroscopic imaging workflows.

Method: Literature Search

A broad review of current literature was conducted to identify key
applications of Al related to radiation dose reduction in CT and
fluoroscopy. Themes examined included Al-assisted patient positioning,
acquisition optimization, automated region-of-interest selection,
equipment performance monitoring, and Al-based reconstruction
methods.
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Assessment of Current Practice

Current recommendations focus on the policy of “As Low As Reasonably
Achievable” (ALARA). This is combined with the 3 basic protective measures of
time, distance and shielding2 These factors that reduce exposure to patient and
staff vary greatly depending on who is operating the equipment®. Al may eliminate
user dependent variation in excess radiation dose. Areas thathave a need to be
addressedinclude Al assessment of scan planning, imaging workflows and
protocols, quality assurance ofimaging equipment, post-processing, and automatic
collimation to areas of interestto reduce unnecessary exposure and scatter

radiation.
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Figure 1: Representation of
the interconnectedness of
the tools utilized by Aland
current practices to achieve
the goal of dose reduction
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Literature Results

Al contributes to dose reduction through several

mechanisms:

» Improved patient positioning and scan/path planning: Al
can reduce unnecessary repeat scans by guiding correct
patient alignment?.

» Targeted fluoroscopy exposure: Al-enabled fluoroscopy
systems can automatically select and expose only the
pathology-containing region, lowering dose to adjacent
tissues and reducing overall exposure®.

» Optimization of imaging workflows: Al-driven decision
support tools can help refine imaging protocols and
standardize practices, reducing operator-dependent
variability by redirecting the operator if instruments vary
from a predetermined path®.

» Quality assurance and equipment monitoring: Al can help
identify performance degradation early and assist in
maintaining optimal system functionality before it is
noticed by technologists’. Al can also assure consistent
quality of images and scan protocols which ultimately
limits excessive dose®.

* Integration into reconstruction and post-processing: Deep
learning-based CT reconstruction can significantly
reduce dose while preserving diagnostic quality,
supporting safer protocols across both CT and
fluoroscopy®1°.

Conclusion

Al represents a meaningful advancement in radiation
protection strategies for both CT and fluoroscopy. By
improving scan planning, patient positioning, ROI
targeting, and equipment quality assurance, Al
addresses several modifiable contributors to excess
radiation exposure. As these technologies continue to
evolve, Al is poised to become an essential component
of modern imaging safety and education.
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