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Disclosure

• A. Kyle Jones is President of FluoroSafety, a company that produces 
CME on quality and safety in medical imaging

• FluoroSafety will not be discussed in this talk
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In the beginning

• On the way to Grouse Mountain 
in Vancouver during WAIS 2015

• Jeremy Durack asked a few basic 
questions about dose indices for 
the IR Registry

• One thing led to another…
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The ACR NRDR
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Normative datasets

• Comparison of facility data to a 
normative dataset allows a 
practice to understand their 
performance relative to their 
peers

• The most well-known normative 
dataset is probably the ACR CT 
DIR
• Currently more than 80M exams in 

the CT DIR
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The need for a registry

• The RAD-IR study is the largest normative dataset for FGI

• Data for RAD-IR was collected in the mid- to late 1990s
• 2,142 procedures
• Single fluoroscope make and model (Siemens Multistar/Neurostar, pulsed/continuous 

fluoro, fixed 0.2 mm Cu filter for fluoro and small ACQ beam paths, XRII)
• Herculean manual effort

• Substantial changes since the data collection period of RAD-IR 
• Scope and number of FGI
• Mandatory reporting of Ka,r
• RDSR
• Technological advances, including variable added filtration, FPD, etc.
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Triad User Guide
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Radiation dose structured report (RDSR)

• Granular, detailed information
• Every exposure event
• Can soon contain calibration information for dose measuring device (NEMA XR-

27)

• Often sent to Radiation Dose Index Monitoring (RDIM) system
• PACS do not display in useful way

• Sites participating in DIR send RDSR to ACR via Triad
• Only data format accepted
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NEMA XR-27

• X-ray Equipment for Interventional Procedures User Quality Control Mode
• Manual selection of X-ray parameters
• Access to and export of FOR PROCESSING and FOR PRESENTATION images
• Single point calibration factor for dose indices

• Stored and transmitted in the RDSR, but not applied to machine-reported dose indices

• Electronic documentation of system configuration
• Access to RDSR in all scenarios

• Report of AAPM TG 190 provides the method for measuring the calibration 
factor

• Not universally available at the current time

July 13, 2020 MO-EF-TRACK 4-4     A. Kyle Jones, Ph.D. 11



Mechanics

• Participate in the ACR NRDR
• Participation agreement and registry application signed

• Triad server installed and configured

• Configure your IR fluoroscopes to send data to the Triad server
• Directly or via RDIM

• RDSR only

• Map your procedures to ACR CommonTM
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ACR Common

• Ontology for radiology procedures
• Leverages existing ontologies and coding schemes

• Organized around fundamental and derived axes such as scenario, procedure, 
and finding

• Includes indications and more details about the procedure

• Updated based on experience during the pilot phase
• Tried our best to maintain synchronization with the SIR IR Registry 
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Challenges with procedure mapping

• Mapping is not 1:1 (in both directions)

• Combined procedures

• Study Description vs. Requested Procedure Description

• Change in procedure after case is started

• Varying granularity in facility clinical procedure names
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The pilot phase

• The pilot of the ACR-SIR Fluoroscopy Dose Index Registry has 9 sites, 
including several sites performing substantial numbers of pediatric 
interventions

• Data collection period ran from March 1, 2018 through December 31, 
2019

• RDSR collected for over 100,000 procedures
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First results: technical data

• 28 single plane and 10 biplane angiographic fluoroscopes
• 16 Siemens

• 14 Philips

• 6 GE

• 2 Toshiba/Canon

• Average year of manufacture:  2012 (2002 – 2019)
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First results: technical data

• Correction Factors 
(actual/machine-reported) were 
stable over an 18 month period
• Measured using TG 190 methods

• Mean difference between CF for 
FLU and ACQ was 0.03
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Dose index (mode) Mean (95% CI)

Ka,r (FLU) 0.94 (0.92 – 0.96)

PKA (FLU) 0.95 (0.93 – 0.96)

Ka,r (ACQ) 0.96 (0.93 – 0.98)

PKA (ACQ) 0.98 (0.95 – 1.00)



Participation guide white paper

• Directions to key NRDR resources on the ACR website

• Guidance for assembling your DIR team

• Pitfalls and pearls from the pilot
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The next piece of the puzzle

• We knew going in that collecting data as part of a registry was going to 
be challenging
• Varying states of facility clinical procedure names

• Procedure can evolve during the case

• Likely unable to collect data on operator, a major variable that affects 
procedural dose indices

• However, there are some exciting developments coming with ACR 
Connect
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