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Disclaimer | Housekeeping
I am not affiliated with any entities that present a conflict of 
interest for the information presented in this slide deck.

Please silence your mobile devices. 

Active participation is encouraged.

3CLINICAL ENGINEERING | DIAGNOSTIC IMAGING SERVICES | MEDICAL PHYSICS | CLINICAL TECHNOLOGY ASSESSMENT & PLANNING | FF&E PLANNING | ENTECH



Session Outline
 Discuss the Roll-out and Implementation of 
Radiation Dose Tracking Software across Banner 
Health

 Challenges & Solutions

 Lessons Learned

4CLINICAL ENGINEERING | DIAGNOSTIC IMAGING SERVICES | MEDICAL PHYSICS | CLINICAL TECHNOLOGY ASSESSMENT & PLANNING | FF&E PLANNING | ENTECH



5

Mission: “Making health care easier, so life can be better.”

> 1600
Operating locations and 

buildings

Banner Health is a non-
profit health system in the 
United States, based in 
Phoenix, Arizona. 

It operates 28 hospitals 
and several specialized 
facilities across 6 states. 

The health system is the 
largest employer in Arizona 
and one of the largest in 
the United States with over 
50,000 employees.
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Challenge 
California CT Dose Law 

“Commencing July 1, 2012, subject to subdivision 
(e), a person that uses a computed tomography 
(CT) X-ray system for human use shall record the 
dose of radiation on every diagnostic CT study 
produced during a CT examination in the patient's 
record, as defined in Section 123105.”
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Challenge 
Joint Commission implemented 
the new diagnostic imaging 
standard (2015)

 Track radiation doses
 Compare to benchmarks
 Store in medical record 

Manual approach not viable
 Radiology dictated into 

Powerscribe
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Solution: Radiation Dose Tracking 
Software

Radiation dose tracking software 
purchased by Banner: Radimetrics

Server based
 Auto-imports dose from modality
 Sends dose report to Powerscribe, 

directly to rad report

Currently CT only
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Process overview
 Radimetrics specifics depending on study volume
 Servers built with appropriate resources (storage space, CPUs. Etc.) to be 

able to manage the study data
 Remote hospitals away from main server are equipped with a local “pre-

processor” server to eliminate any latency with Radiologists reports
 Engage the site to identify key users for implementation
 CT supervisor, CT lead technologist, MI director, RSO, etc..
 Engage the site to standardize protocol names on all scanners, configure 

protocols to auto-send to Radimetrics
 Configure all CT scanners with DICOM destinations, scanner station names 

for mapping to facility
 Configure PowerScribe interface to include new site
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Process overview
 Update cloverleaf interface (interface engine) to include new facility 

messages
 End result being that a patient with a CT exam is created in Radimetrics 

automatically when Radiology order is entered into Cerner

 ACR triad server configuration and mapping (to send dose to ACR for 
dose registry)

 Validate that each additional scanners are sending the needed DICOM 
information to Radimetrics
 e.g. Dose sheet, scouts, acquisitions

 Protocol mapping- Map Device protocols to Master protocols ( mapping 
to one RPID for one protocol for all facilities)
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Challenge #2: Lots of Variability
Each site has unique protocols & naming conventions

Radiation doses vary 
 Across sites 
 Within protocols
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Solution: Standardization
Create standard protocol lexicon
 Based on RadLex Playbook

Map each protocol to a given RPID ( Radlex Playbook ID)

Allow each site to have some flexibility in naming protocols
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Radlex
 Radlex: a Radiology lexicon produced by RSNA

 RSNA definition: “a comprehensive set of 
radiology terms for use in radiology reporting, 
decision support, data mining, data registries, 
education, and research.”

 Reduce variation in protocoling among other 
things

 Enhances information sharing and analysis
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Solution: Standardization
End Result
 ~60% decrease in variation of protocol names
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Solution: Standardization
Standardize Equipment Name Protocol

Standardize Tech ID Naming
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Challenge #3: How to Organize
Involves multiple specialties:
Radiologists
Radiation Safety Officer
Physicists
MedicaI Imaging Managers
CT Technologists
Information Technology, includes TM/ ENTECH
Administrative support
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Solution: Create a System
Define Goals:
1. Optimize radiation doses

2. Decrease variability in radiation doses within protocols

Define Implementation:
Governance group
 Set standards/ policies

Users group
 Empower sites to make changes locally
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Solution: 
Governance Group

 Create policies

 Define dose benchmarks

 Define system-wide projects

 Discuss issues pertaining to 
Radimetrics

 Enterprise RSO also participates 
in the Super Users group
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Solution: Governance Group
Policy: 
 Background:
 To coordinate dose optimization efforts across BH, a Dose 

Monitoring & Governance team was formed. The team includes 
program administrator, imaging managers, radiologists, diagnostic 
medical physicists, modality advanced/ super users, clinical data 
specialists, and radiation safety officer. 
 Sub-teams, such as the super user team report to the governance 

team and are created as workgroups to address specific needs as 
they arise. 
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Solution: Users Group

 Led by Radiation Safety Officer

 Each site designates a super-user for Radimetrics

 Communicate changes/ updates

 Feedback regarding processes/ policies/ procedures
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Who We Report To:

Medical Imaging Clinical Consensus Group

 Health Care Facilities

 Banner Senior Management
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Challenge #4: Lots of data
Radimetrics supplies many types of radiation dose data
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Solution: Be Selective

Initially we chose to track:
CTDI vol = Volume CT Dose Index
DLP = Dose Length Product

Differentiate between reconstruction method:
 Filtered Back Projection
 Iterative
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Solution: Be Selective

Volume CT Dose Index (CTDI vol)
 Metric reported by CTs that provides information of dose to a phantom 

(either a 32 cm diameter CT dose phantom or a 16 cm diameter CT dose 
phantom)
 32 cm diameter phantom representing an abdomen and the 16 cm diameter 

phantom representing the head of a adult patient
 Not patient dose but can be considered as a measure of the output of the 

scanner

Dose Length Product (DLP)
 CTDI vol times the scan length
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Challenge #5: How to 
Disseminate Results

What to do with the data?

How to act on the data
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Solution: Creating Actionable 
Reports
Site Specific Reports

Generated quarterly for each site
Contains site specific recommendations
Generated by the enterprise Radiation Safety Officer 
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Solution: 
Creating 
Actionable 
Reports
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Case 
Example: 
BCGMC 
Chest
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Case Example: BCGMC
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Case Example: 
Head CT Dose

1. Created benchmarks 
based on published 
data

2. Identified sites with 
doses consistently 
above target

3. Reach out to sites and 
ask about implementing 
dose reduction
 Assess baseline image 

quality
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Case Example: 
Head CT Dose

4. Medical physicists 
visit site and 
implement ~10% dose 
reduction

5. Send out follow-up 
survey 

6. If image quality ok, 
then repeat steps #4 
& #5 until scanner at 
target dose
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Solution: 
Creating 
Actionable 
Reports
Governance Group
Generated monthly
 Includes data from all 

scanners
Helps to identify 

system trends
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Solution: 
Creating 
Actionable 
Reports

Governance Group
Generated monthly
 Includes data from all 

scanners
Helps to identify 

system trends
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Trends and Results
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Trends and Results
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Trends and Results
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Trends and Results
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Lessons 
Learned

This takes a lot of work!
 Requires teamwork and 

resources

This takes a lot of time

Data needs to be accurate
 e.g. protocol mapping

Accountability
 Dashboard to track changes 

with color coded spreadsheet
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Work in Progress and Future 
Opportunities
What benchmarks to use?
National
 Internal

Use different type of dose data?
 SSDE (size specific dose estimate) for pediatric patient 

population

Roll out system wide projects for other CT protocols

Eventually other modalities e.g. fluoroscopy 
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Special Thanks To Our Team!
Michael Morris, MD

Paul Hanny, Ph.D., RSO

Tim O’Dell (Radiology Director)

Raul Galvez MD

Administrative Support:
 James Steinshouer

Medical Physics
 Chris Waite-Jones (CO)

Technology Management/ ENTECH
 Joe Huizar
 Dee Hagerman
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Perry.Kirwan@bannerhealth.com
Uday.Rao@bannerhealth.com

Michael.Morris@bannerhealth.com

We are Hiring
Google Banner Health Careers

Select ‘Biomed’ Category 
10+ Open FTEs
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