Evaluating Discrepant Radiation Dose Documentation for Fluoroscopy Procedures
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Introduction

e Diagnostic and treatment modalities utilizing radiation (such as
fluoroscopy) are routine procedures in medicine.

e Fluoroscopic procedures use continuous or pulsed X-rays to provide real-
time visualization of internal structures.

e EXxcessive radiation can be harmful and several radiation monitoring
reports, including the Radiation Dose Structured Report (RDSR) and Dose
Sheet, are used to track radiation exposure.

e Problem: RDSR and Dose Sheets have differing standards regarding
which exposures are reported leading to the potential for certain reports to
iInclude incomplete data sets; this might mislead physicians about the
radiation doses their patients are receiving.

e Purpose: This project explores some of the discrepancies between RDSR
and Dose Sheet reports across different types of scanners in how events
and exposures are listed.
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RDSR and Dose Sheet data were acquired from radiation dose monitoring
software for randomly-selected accession numbers from all three fluoroscopy
machines in the Interventional Radiology department at Loyola University
Medical Center.
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e There were significant discrepancies In the total radiation dose computed

and in the number of events and exposures noted in the RDSR versus the
Dose Sheet for all the machines.

e Across all equipment, 29.7% of the total radiation accounted for in the
RDSR was reported in the Dose Sheet.

e The proportion of total radiation captured by the Dose Sheet varied by
scanner: 54.8% for Device 1, 8.0% for Device 2, and 3.7% for Device 3.

e RDSR entries with lower radiation dose (p < 0.0001), lower DAP (p <
0.0001), higher collimated field area (p < 0.0001), or higher primary angle (p

= 0.0003) were more likely to be excluded from the Dose Sheet.
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e Dosages were more accurately accounted for in the Dose Sheet, as
measured by percentage included, for peripheral angiograms (83.8%), left
heart catheterizations (74.5%), and abdominal angiograms (64.7%), while
they were less accurately accounted for in IVC filter placements (0.6%),
biventricular device implantations (5.2%), and pacemaker implantations

(6.6%).
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Conclusion

e This study discovered sizable discrepancies in the total radiation dose
iInferred from RDSR and Dose Sheet data from various fluoroscopy devices.

e Because physicians typically use Dose Sheets to monitor procedural
radiation doses, these discrepancies should be further evaluated to discern
differences in the accuracy of the reports and characterize the nature of the
differences.

e This investigation identified RDSR as the preferred dose reporting scheme

(required for Peak Skin Dose calculations) because it captures more dose
Information.
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o Limitations of the project included the limited number of patients analyzed In
the study and confounding factors such as the varying amount of radiation
that Is Included In different procedure protocols.

o Future research should include multi-institutional investigations.
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