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Disclosures

• I am the president of FluoroSafety, a company that produces CME on 
quality and safety in medical imaging.

• Neither FluoroSafety nor its offerings will be discussed in this talk

• This talk represents my views and not necessarily those of the 
American College of Radiology
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A (very) brief history

• RAD-IR study was the largest 
(only?) existing curated, multisite 
dataset for dose indices from FGI 
in the United States
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RAD-IR

• The RAD-IR study reported  
mean and 95% CI for the three 
primary fluoroscopy dose indices 
for 2,142 fluoroscopy procedures
• 35 procedure types

• Each clinical procedure was 
reviewed by Dr. Don Miller to 
ensure it was categorized 
correctly
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We know things have changed

• There have been several reports 
on decreases in patient dose 
indices and occupational dose 
indices

• In the last decade there have 
been a number of technological 
advances
• And systems are delivered with 

lower default dose rates
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Pilot phase of DIR-Fluoro

• Nine pilot sites
• Included academic medical 

centers, community hospitals, and 
a children’s hospital

• Data collection from March 1, 
2018 through December 31, 
2019
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Pilot study: machine data

• Surveyed pilot sites 
regarding fluoroscopic 
equipment, availability of 
radiation protective 
equipment, and its use

• Quarterly measurement of 
dose measuring device 
calibration factor for all 
fluoroscopes submitting 
data
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Dose measuring device CF

• CF = Measured/Reported

• Report of AAPM TG 190 provides 
the method for measuring

• Space available to store single 
point calibration factor in RDSR
• NEMA XR-27 provides the 

framework for actually storing this 
on the angio system
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Beth Schueler, AAPM 2010 Balter, RAD-IR
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Beth Schueler, 
AAPM 2010

Balter, RAD-IR, ca. 2000

Wunderle, DIR-Fluoro, 2018-2019
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Pilot participation guide

• The diagnostic medical physicist 
representatives from the pilot 
sites collaborated with the ACR 
to publish a participation guide

• Step-by-step guide to 
participating in the ACR DIR-
Fluoro
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Connecting to the TRIAD server

• Three basic options to send RDSR to TRIAD

1. Direct connection to TRIAD server using IP, AET, and port

2. Routing to TRIAD through a Radiation Dose Index Monitoring (RDIM) system
• Must ensure that RDSR is passed through without modification

3. Routing to TRIAD from PACS
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Configuring fluoroscopes on the TRIAD server

• Any fluoroscope that intends to 
send RDSR to the registry must 
be configured on the TRIAD 
server
• Otherwise RDSR will be 

quarantined

• At a minimum, the Station Name 
must be configured
• Anything that is configured must 

be an exact match
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Device profile

• Allows basic information about a 
fluoroscope to be entered

• Facilitates data analysis
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Data validation – initial

• Data being received from all 
fluoroscopes that a site intends 
to connect to TRIAD

• Full RDSR being received from 
each fluoroscope
• Including correct Station Name

• Use the “Fluoro Summary of 
Data Submitted” tab
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Exam search



Data validation – periodic

• Compare internal procedure volumes to DIR-Fluoro data
• IF(overall volumes match closely)

END

• If there is a mismatch, then further analysis at the level of Station 
Name or Study Description | Requested Procedure Description may be 
required
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Procedure mapping

• The secret sauce of DIR-Fluoro

• Accurate mapping is critical for 
sites to receive the highest 
quality actionable feedback

• It is possible – overall mapping 
discrepancy rate at the end of 
the pilot was < 1%
• Three rounds of mapping 

validation
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Service User is NOT
one of the 
Administrative Roles 
defined in the NRDR
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Lexicon

• ACR Common is the lexicon that 
drives DIR-Fluoro

• There are presently 206 specific 
interventional fluoroscopy 
procedures in Common

• Reviewed and updated on a 
regular basis
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Process health monitoring and maintenance

• RELEIF!  You have finished after the initial configuration, data 
validation, and mapping

• Not so fast – a major key to ongoing success is maintenance
• Mapping

• Adding new fluoroscopes

• Periodic data validation

• Initial mapping establishes a framework for maintenance and mapping 
of new procedures
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Analysis of clinical data from the pilot

• Dose indices collected for more than 53,000 (mapped) procedures

• Final round of data validation indicates that mapping by pilot sites was 
excellent
• Discrepancy rate < 1%

• Roll-up concept to be implemented, will result in inclusion of more 
procedures
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IVC filter insertion DIR-Fluoro pilot (median) RAD-IR (mean)

Fluoroscopy time 2.9 min 2.8 min

Ka,r 57.2 mGy 166 mGy

PKA 14.6 Gy-cm2 44.51 Gy-cm2
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The future of the DIR-Fluoro registry

• The registry is open to all sites wishing to participate

• Presently collecting data to help us better understand FGI
• Average reference air kerma “rate”
• Percent of irradiation events with added filtration inserted in beam

• A number of potential enhancements have been proposed
• Follow up when SRDL exceeded
• PSD

• We hope to evaluate the impact of bringing other clinical data sources in to 
supplement procedure description
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The future of the DIR-Fluoro registry

• Mapping enhancement
• QA
• Automated assistance

• YOUR input and diligence will play a large role in ensuring the long-term success of 
DIR-Fluoro
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