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Disclaimer | Housekeeping

| 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.
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Session Outline

= Discuss the Roll-out and Implementation of
Radiation Dose Tracking Software across Banner
Health

= Challenges & Solutions

= Lessons Learned
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Mission: “Making health care easier, so life can be better.”
Banner Health Medical Center Locations Banner Health |S d NON-
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.7 United States, based in

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

Exam Informatlion

= Track radiation doses gtudy ID: 1180120
Time: Apr 30, 2018,
= Compare to benchmarks Total DLP: 1140.3 mGy*c

= Store in medical record

# Descriptcion Phantom

Type[cu]

Manual approaCh not Viable 1 SURVIEW S riew 20 o.17 ‘5.':" 16 CH

= Radiology dictated into
Powerscribe

Z THIN S0FT Helical 374 20 49.26 1134 4 16 CHM
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Solution: Radiation Dose Tracking
Software

. L. ) CT Abdomen W/Contrast
Radiation dose tracking software  SugofRepot

purchased by Banner: Radimetrics |
HISTORY: Pain

Server based COMPARISON- None

= Auto-imports dose from modality e e D

= Sends dose report to Powerscribe,

directly to rad report ;ﬁﬁ”:
Currently CT only Radimetrics Dose Report:

SSDE: 18.3 mGy CTDIvol Body: 5.1 mGy

End of Repont

The workstation used in generating this report was _

LLE L 8] FlﬂﬂlREpﬂﬂ R
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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, Ml 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

AWHIIEIIN Chest CT Without Contrast Protocol Names (n=11):

Chest W/O Contrast

ROUTINE CHEST WITHOUT

CHEST ROUTINE WITHOUT

CHEST RTN W/O/Thorax

CHEST W/O

CHEST_WO

Chest Without Contrast HCT 5mm
Chest W/O Con 3mm

Chest W/O Con 3mm(1mmx32)
CHEST W/O (0.5mm x 32)

CHEST W/O SMALL/MED PT

CLINICAL ENGINEERING | DIAGNOSTIC IMAGING SERVICES | MEDICAL PHYSICS | CLINICAL TECHNOLOGY ASSESSMENT & PLANNING | FF&E PLANNING | ENTECH 12



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

) Letter Code Short Description Long Description
RPID2 | CTABCA | CT Abd Angio w/wo CT Abdomen Angio w and wo IV Contrast
RPID3 | CTABU | CT Abd wo _ _| €T Abdomen wo IV Contrast
RPID4 | CTABC | CT Abd w/wo CT Abdomen w and wo IV Contrast
| RPID5 | CTABE cr Abd w CT Abdomen w IV Contrast
RPID6 | CTCHCA ! C'_I' Chest Anglo w/wo CT Chest Anglo w and wo IV Contrast _
RPID7T | CTHDCA CI Head Angio w/wo CT Head Angio w and wo IV Contrast
RPIDIO | CTLECA | CT Leg Angio w/wo _ _| CT Lower Extremity Angio w and wo IV Contrast
RPID11 | CTNKCA | CT Neck Angio w/wo ET Ned: Angio w ami WO w Cmtrnst
RPID12 | CTPLCA | CT Pelv Angio w/wo 11.".'1 Pelvis Angio w and wo IV Contrast
RPID14 | CTUECA : cr Arm Angio wifwo CT Upper Extremity Angio w and wo IV Contrast
RPID16 | CTCHU | CT Chesl WO CT Chest WO IV Contrast
RPID17 | CTCHC | CT Chest w/wa CT Chest w and wo IV Contrast
|RPID18 | CTCHE CT Chest w CT Chest w IV Contrast
RPID19 | CTCSC | CT C-Spine w/wo CT Cervical Spine w and wo IV Contrast
RPID20 | CTCSE CT C-Spine w i CT Cervical Spine w IV Contrast
RPID21 | CTCSY | CT C-Spine wo CT Cervical Spine wo 1V Contrast
RPID22 | CTHDU | €T Head wo CT Head wo IV Contrast
RPID23 CTHDC CT Head wfwo CT Head w and wo IV Contrast
RPID24 | CTHDE | CT Head w CT Head w IV Contrast
RPID31 | CTLSU | CT L-Spine wo CT Lumbar Spine wo IV Contrast
RPID32 CTLSC CT L-Spine w/wo CT Lumbar Spine w and wo IV Contrast
RPIDI3 | CTLSE | CT L-Spine w | CT Lumbar Spine w TV Contrast
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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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m Old Protool Names (n=750)

B New Protocol Lexicon (n=292)
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Solution: Standardization

Standardize Equipment Name Protocol

Standardize Tech ID Naming

Standardizing Tech ID Naming Conventions ™ "

Inconsistent Tech IDs can make i
reviewing technologist and protocol wF

. ppe mipw
performance difficult {p.w

wFW
REPW
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Challenge #3: How to Organize

Involves multiple specialties:
= Radiologists

" Radiation Safety Officer

" Physicists

*Medical 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

Tithe: Patient Radiation Dose mization in Medical Imagi
Humber: 3724, Version: 3 ort "

.

Purpose/Population:

A Purpose: To minimize patient ionizing redistion dose whils masintaining high quasy in
dimgnostic medical imaging through a systematic spproach where radiabion metrics ame
reutinely captured and analyzed and the results are used to determine o pricr changes have
leel te improvemant

B, Population: All Employass

Definitions:
A MA

Policy:
A, Background:

1. Ta eoordnate dode optimizalion eforta scross Bannar Health, & Doss Monitoring &
Govarnance Team was formad, The team includes program administrator, imaging
managers, radiclogiats, disgnostic medical physicists, modalty advanced/super users,
chinlcal data specialista, snd Radabon Safety Oficer.

2. Sub-tearns, such as the Superuser Tesam, report to the Governancs Team and are
craated a8 workgroupa to sddress specific neads aa thay srise.

B. Banner Health is committed to minimizing radiaticn exposure for all patients. especialy for
childran. Banner Haalth shall continually manitor and improve the disgnostio imaging
protocols that govern asch imaging medality to optimize patient radistion dose, but st
chinin Images sufficlent for accurate disgnoses. The amount of radistion exposure from x-
rays, CT scans and other imaging studies shall ba lirmited 1o the mininum recessany o
anpwer tha disgnostic quastion

C. Disgneoatio imaging protocols, inchuding computad tomography (CT), shall ba reviewed and
ket ourrent with input from an interpreting rediclogist, medosl physcst, and lead imsging
technologist to sdhere to curment standards of practios and account for changes in the

imaging equipmant,

L. Incidents where radiation dose Indices exceeded expected dose Indax range shall be
ranviswed and snalyzed. These incidents shall be compared to exdernal benchmarks

Procedure:

A, Tha Doss Monitoring & Govermance Tesm mests pericdically {o focus on the developmant.
implarmartation and management of the people, processes, and lechnology of the radiation
doss optimizebon indistives.

B. The Dess Monitering & Govamance Tasm shall determine Doss Referencs Levala (DRL),
benchrmarks for parformance, methods of protocsl menagemant, alert handling, and
idantifioaton of outliers,

£. The Dese Monitoring & Sovemance Team provides guldance to Banner Health facilibes in:
Cptimization of olinical exam protocals

Ensuring proper cparation of equipment dose reduction festures

erification of Imaging equipment cutput regarding the COT| dose readings

Tracking of radistion doses to patients

Safting of radistion dose protocsl solicn brits and thresholds

Consideration of alternate modakies, such as ulirasound and MRI

Raducing the numbaer of repested and unneceasary axams

ST E T

Page 20l 3
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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

" |terative
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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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ADULT CT DOSE for the previous month
Medical Center CTs are grouped according to model and compared to other Banner Health CTs of the same model. They are also compared to all Banner Health CTs using Iterative Reconstruction
techniques for image formation. The benchmarks are from the American College of Radiology Dose Index Registry (ACR DIR) and are compared at the 75th percentile.

Adult November, 2019 CTDIvol (mGy) DLP (mGy-cm)
15 CTDI less 15 DLP less
Number Benchmark than Benchmark than
of exams | mean 75th mean 75th  |Benchmark?| mean 75th mean 75th | Benchmark?
Head BUMCP_ED CT SOMATOM Force 699 585 38.7 54 6l Yes 1097 1141 857 1010 No
54 6l - 857 1010
Banner SOMATOM
Frm 1333 544 385 54 6l Yes 1036 1106 857 1010 No
Banner CTs (Iterative
R 1752 5L 575 54 6l Yes 956 1079 857 1010 Yes
ecan)
Chest BUMCP_ED_CT SOMATOM Force 42 3.0 6.2 10 15 Yes 179 125 660 1023 Yes
10 15 - 660 1029 - .
Banner SUMATOM °
o 522 7.3 10.1 10 15 Yes 270 365 660 1029 Yes O l I I O I I
Banner CTs (Iterative °
4148 9.7 12,5 10 15 Yes 351 457 660 1029 Yes
Recon) .
Abdomen/Pelvis BUMCP_ED CT SOMATOM Force 863 120 148 14 18 Yes 619 788 476 633 Yes
14 18 - 476 633 -
Banner SOMATOM
1450 117 145 14 18 Yes 607 767 476 633 Yes
Force °
Banner CTs (Iterative
12005 114 142 14 18 Yes 556 716 476 633 Yes I O a e
Recon) ( I |
Sinus BUMCP ED CT SOMATOM Force 33 10.5 10.5 24 33 Yes 21 236 408 649 Yes
24 33 - 408 649 -
Banner SOMATOM
il 139 205 24 33 Yes 299 427 408 549 Yes e p O r S
Force
Banner CTs (Iterative
580 238 26.625 24 33 Yes 489 574 408 549 Yes
Recon)
Neck BUMCP ED CT SOMATOM Farce 43 12.3 13.9 15 20 Yes 374 444 4722 589 Yes
15 20 - 422 589
Banner SOMATOM
Frm 63 108 131 15 20 Yes 352 397 422 589 Yes
Banner CTs (Iterative
Recon) 467 109 128 15 20 Yes 327 408 422 589 Yes

Banner SOMATOM Force CT Scanners:
BDMC_ED CT1 BANNER DESERT MEDICAL CENTER
BUMCP_ED CT BANNER UNIVERSITY MEDICAL CENTER-PHOENIX
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Adult November, 2019 (TDlvol (mGy) DLP {mGy.cm)
I5 CTDI ess 15 DLP less
Number Benchmark than Benchmark than
ofexams| mean | T5th | mean | 75th |Benchmarkl| mean | 7Tth | mean | 75th |Benchmark?
Hea BUMCPED (T |SOMATOMForce | 699 | 585 | 587 | 54 [ 6L | Yes | 1097 | 140 | 87 | 100 | Mo
8 | 6o 8| 1000
Banner SOMATOM
- 333 | M4 | WY | M bl fes | 103 | 106 | 87 | 100 | Mo
Banner (Ts (1terative
- T2 | 515 | S5 p S | 6 | Yes | %6 | 0| 87 | 1010 | Ve

Solution:
Creating
Actionable
Reports

CLINICAL ENGINEERING | DIAGNOSTIC IMAGING SERVICES | MEDICAL PHYSICS | CLINICAL TECHNOLOGY ASSESSMENT & PLANNING | FF&E PLANNING | ENTECH 30




ADULT CT TECHNIQUES for the previous month
A review of the technigues used in Adult CT scans may highlight opportunities for optimizing image quality while reducing dose. Technique factors

much higher or lower than similar scanners should be reviewed for appropriateness. mAs and Rotation Time are highlighted if above the average for
each protocol group. Collimationand Pitch values are highlighted if below the average for each protocel group.

Number Rotation
Adult November 2019 of exams [Mean mAs| Min mAs | MaxmAs | Time Collimation Pitch
Head BUMCP_ED_CT SOMATOM Force 699 208.4 202.6 222.0 0.940 384 0.399
Banner SOMATOM
1333 202.1 198.3 211.5 0.948 44,1 0.592
Force
Banner CTs (Iterative
Recon] 7809 213.6 200.2 215.7 0.810 32.1 0.725
Chest BUMCP ED CT SOMATOM Farce 242 166.4 371.7 0.253 37.6 2.055
Banner SOMATOM
522 210.2 199.8 437.5 0.284 57.6 1.876
Force
Banner CTs (Iterative
4165 140.6 114.3 219.4 0.445 42.8 1.250
Recon)
Abdomen BUMCP_ED_CT SOMATOM Force 863 136.0 63.2 266.7 0.497 46.6 0.597
Banner SOMATOM
1460 130.0 63.4 271.8 0.498 51.1 0.600
Force
Banner CTs (Iterative
12235 119.9 75.0 167.3 0.509 41.4 0.819
Recon)
Sinus BUMCP ED_CT SOMATOM Force 33 64.0 61.9 67.4 0.991 57.2 0.764
Banner SOMATOM
79 81.3 79.7 834 0.994 574 0.776
Force
Banner CTs (Iterative
584 90.2 85.3 100.5 0.602 383 0.706
Recon)
Neck BUMCP_ED_CT SOMATOM Force 43 142.3 79.2 Il 2] 1.000 57.6 0.800
Banner SOMATOM
63 1304 77.4 207.9 1.000 57.6 0.800
Force
Banner CTs (Iterative
432 125.6 78.1 207.1 0.713 36.7 0.882

Recon)

Solution:
Creating
Actionable
Reports
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Number Rotation
Adult November 2019 of exams [Mean mAs| MinmAs [ MaxmAs | Time | Collimation | Pitch
Head BUMCP_ED CT SOMATOM Force 699 2084 | 2026 | 2220 | 0940 384 0.599
S SOMATON 33 |t | w3 | s | o | wn | osw
Force
Banner CTs ([terative
7809 | 236 | 2002 | 2157 | 0810 31 0.725

Recon)

Solution:
Creating
Actionable
Reports
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Protocol Names Used for Adult CT data for BUMCP_ED_CT SOMATOM Force

Numb Mean Mean DLP Numb. Mezn Mean DLP
Head TEEL ol | Chest T el |
of exams (mGy-cm) of exams (mGy-cm)
mGy) (mGy)
CT_HEAD _XC_TRAUMA_ WO 630 584 1097 CT_DE_PE_ANGIO &5 6.8 251
CT_HEAD XC WO W 5 583 1124 CT_CHEST ANGIO PE W FLASH 85 40 137
CT_HEAD WO WITH 4 598 1035  CT_CHEST W FLASH 18 43 156
CT_CHEST WO _FLASH 54 39 139

Solution:
Creating
Actionable

I - == Reports
Abdomen/Pelvis Hmber CTDlvel ean Sinus umber CTDlvel ean
of exams (mGy-cm) of exams (mGy-cm)
(mGy) (mGy)
DE_ABD PEL WITH 47 15 604 T MAXILLOFACIAL WO 3 105 m
DE_ABD_PEL WO 145 119 622 CT_MAXILLOFACIAL W 30 105 m
CT_ABD_W_WO_LIVER 7 o8 282
7 13.6 547
DE_PEL_ WITH
CT_ABD _PEL W 158 133 719
CT_PEL_ WO 9 73 21

ToARR BRI LA e ana Fra
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Case
Example:
BCGMC
Chest

% Banner Health” 12/3/2018

COMPUTED TOMOGRAPHY DOSE REDUCTION MONTHLY REPORT
BAMMNER CASA GRANDE MEDICAL CENTER
CT Scanner(s): BCGMC_MI_CT1 BCGMC_DRIC_CT
CT Scanners using Filtered Backprojection image processing

The purpose of this report is to provide CT dose information and highlight opportunities for the Medical Center Radiation Dose
Reduction Committee to reduce patient dose. As the Dose Reduction Commitiee meets pericdically to review imaging protocols
and radiation dose, this report compares the previous month's Computed Tomography Dose Index (CTDIvol) and Dose-Length
Product (DLP) values to similar CT scanner models within Banner Health, other CT scanners within Banner Health, and National
Benchmarks such as the American College of Radiology Dose Index Registry (DIR).

The Medical Center Radiation Dose Reduction Committee should be composed of the radiology administrator or center
manager, the chief or supervising radiologist, the diagnostic medical physicist, and the chiaf CT tachnologist. The diagnostic
medical physicist should take the lead on the technical aspects. The supervising radiologist approves protocol changes as well
as needed changes to policies and procedures. The chief CT technologist is important to address procedural and clinical
practice changes. The committee reviews protocols, image quality and doses compared to benchmarks, then recommend the
specific protocol changes, sets dose action limits, verifies indicated scanner doses, trains other staff, etc.

This report suggests three prioritized oppeortunities to reduce CT radiation dose, presents CTDI and DLP data for CT found within
the medical center, and presents technique factors that should be reviewed by the committee to discover opporutinites for
protocol adjustment.

This report also is useful to demonstrate compliance with The Joint Commission requirements:
PC.01.02.15 EP5 Document the CT radiation dose index in a retrievable format
PC.01.02.15 EP10 Verify correct patient CT protocol and CT scan parameters
PC.01.03.01 EP25 Establish CT protocols including indication, contrast, age, size,
and expected dose index range.
PC.01.03.01 EP26 Review CT protoceols with input from a radiclogist, medical
physicist, and technologist.

For Diagnostic Medical Fhysicist support, please contact Uday Rao at Uday.Rao@bannerhealth.com

Potential Opportunites for Dose Reduction:
Among other opportunities, these should be reviewed by the Radiation Dose Reduction Committee (DRC)

cT Protocol Set Observation
ST T Adult CT Chest CTDIvol greater than benchmark
SOMATOM Definition
Ll Ll R Adult CT Abdomen/Pelvis CTDIvol and DLP greater than benchmark

SOMATOM Definition
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Case Example: BCGMC

CG Chest

XbarS-Histogram Chart

Mean: 15.996

— (%] (&%) E-N on (=] —
|

—y

18-12/31/18 02/01119 - 02/26/19 04/0119 - 04130119 06/01/19 - 06/30/19 08/01/19-08/31/19 10/0119- 103119 12101119 - 1213119
01/0119-01/3119 03/01119 - 03/3119 050119 - 05/31/19 07/0119- 07131119 09/01/19 - 09/30119 1110119 - 11/30119 01/01/20 - 01116120

12101

=
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Case Example:
Head CT Dose

1. Created benchmarks
based on published
data

2. ldentified sites with
doses consistently §
above target
3. Reachouttositesand [
ask about implementing
dose reduction
= Assess baseline image 1RRRRRAR
quality

36
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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

e _

Slight inferior qu___

Mild inferior guali... -

Moderate inferior. ..

Sewvere inferior q._.

Supenor image q...

1] 2 4 & B8

Counts/frequency: Equivalent image quality compared with prior head CT (7, 87.5%), Slight inferior quality, no
significant difference in accuracy (0, 0.0%), Mild inferior quality, noticeable difference (1, 12.5%), Moderate inferior
quality, significant difference (0, 0.0%), Severe inferior quality, non-diagnostic (0, 0.0%), (0, 0.0%), Superior image
quality compared with prior head CT (0, 0.0%)

Mean: 53.192

a0 -

0101/18-
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Solution:
Creating
Actionable
Reports

Governance Group
" Generated monthly

* Includes data from all
scanners

" Helps to identify
system trends

% Banner Health’ 1/2/2020
COMPUTED TOMOGRAPHY DOSE REDUCTION MONTHLY REPORT
CT Scanners using lterative Reconstruction image processing

The purpose of this report is to provide an overview of the monthly Computed Tomography (CT) radiation
dose delivered to patients throughout Banner Health. Each healthcare facitlity is provided a specific dose
report that highlights opportunities for the each Medical Center Radiation Dose Reduction Committee to
reduce patient dose. As the Dose Reduction Committees meet periodically to review imaging protocols
and radiation dose, the reports compare the previous month's Computed Tomography Dose Index
(CTDIvol) and Dose-Length Product (DLP) values to similar CT scanner models within Banner Health, other
CT scanners within Banner Health, and National Benchmarks such as the American College of Radiology
{ACR) Dose Index Registry (DIR).

This report provides data for the following:

Benchmark comparison of CT dose by CT machine model and manufacturer
Graphic comparison of CT dose by CT machine

Examples of dose optimization on selected CT machines

List of opportunities provided to each health care facility

List of CT protocol names used to generate data for this report

This report also is useful to demonstrate compliance with The Joint Commission reguirements:
PC.01.02.15 EP5 Document the CT radiation dose index in a retrievable format
PC.01.02.15 EP10 Verify correct patient CT protocol and CT scan parameters
PC.01.03.01 EP25 Establish CT protocols including indication, contrast, age, size,
and expected dose index range.
PC.01.03.01 EP26 Review CT protocols with input from a radiologist, medical
physicist, and technologist.

CT Scanners using lterative Reconstruction image processing and Filtered Backprojection image processing
are separated for comparison to more adequately compare similar CT machines. This reportis for CT
Scanners using lterative Reconstruction, which are usually newer machines that deliver less radiation
dose,

The Banner Health CT dose reduction efforts are overseen by the Medical Imaging Clinical Consensus
Group and follow the guidance established in the Banner Health Policy #3729 "Patient Radiation Dose
Reduction in Medical Imaging"

Paul Hanny, Ph.D., DABR
Corporate Radiation Safety Officer
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COMPUTED TOMOGRAPHY (Iterative Reconstruction) ADULT CT DOSE for the previous month
Medical Center CTs are grouped according to model and compared to all Banner Health CTs using Iterative Reconstruction technigues for image formation. The benchmarks are from the American College of Radiclogy

Diose Index Registry [ACR DIR) and are compared at the 75th percentile. CTs exceeding the benchmark 75th percentile are good candidates for dose reduction. CTs with very low CTDIvel or DLPs are candidates to review
for poor image quality.

Adult December, 2013 CTDIvol {méy) DLP [mGy-cm)
Is CTDI less Is DLP less
Number Benchmark than Benchmark than
of (Ts | of exams | mean 75th mean 75th | Benchmark? | mean 75th mean 75th | Benchmark?
Head GE Medical 3ystems  |LightSpeed VCT 4 anz 520 537 54 61 Yes 878 967 857 1010 Yes
GE Medical Systems  |Optima CT&E0 1 a3 378 35.3 54 61 Yes 625 648 857 1010 Yes
GE Medical Systems | Revolution CT 2 669 430 45.7 54 61 Yes 725 877 857 1010 es
GE Medical Systems | Revolution EVO 5 379 45.4 45.1 54 61 Yes 743 735 857 1010 ez
Philips Brilliance 64 1 67 482 483 54 61 Yes 1077 1100 857 1010 No
Philips Ingenuity CT 1 587 484 484 54 61 Yes 1078 1131 857 1010 Mo
Siemens Biograph20 1 13 55.4 552 54 61 Yes 1038 1173 857 1010 Mo
Siemens SOMATOM Definition A3 3 100 352 528 54 61 Yes 672 865 857 1010 es
Siemens SOMATOM Definition AS+ 3 [ 519 55.0 54 61 Yes EED] 1106 857 1010 Yes
Siemens SOMATOM Definition Flash 2 143 58.9 59.5 54 61 Yes 1114 1180 857 1010 No
. Siemens SOMATOM Force 2 1330 54.3 58.2 54 61 Yes 1040 1113 857 1010 No
S O | u t I O n . Toshibz Aquilion 1 | %1 | =28 | sa1 | = 61 Ves 956 | 1079 | 87 | 1000 | Yes
° Toshiba Aquilion PRIME 4 359 546 57.5 54 61 Yes 974 1044 857 1010 Yes
Chest GE Medical Systems  |LightSpeed VCT 4 300 106 142 10 15 Yes 361 505 660 1023 Yes
[] GE Medical Systems _ [Optima CT&E0 1 35 115 15.6 10 15 es 307 510 660 1029 es
GE Medical Systems _ |Revolution CT 2 424 10.6 15.0 10 15 ez 403 569 B&0 1029 es
r e a I n g GE Medical Systems  |Revolution EVD g 205 94 131 10 15 Yes 316 453 660 1023 Yes
Philips Brilliance 64 1 32 9.9 121 10 15 Yes 386 478 660 1029 es
° Philips Ingenuity CT 1 282 8.7 113 10 15 Yes 373 451 660 1029 Yes
Siemens Biograph20 1 38 7.2 80 10 15 Yes 216 245 660 1029 Yes
C I O n a e Siemens SOMATOM Definition AS 5 69 10.2 116 10 15 Yes 361 417 660 1029 Yes
Siemens SOMATOM Definition AS+ E] 382 10.0 122 10 15 Yes 348 424 660 1029 es
Siemens SOMATOM Definition Flash 2 128 6.1 6.5 10 15 Yes 11 219 6ED 1029 Yes
Siemens S0MATOM Force 2 534 15 339 10 15 Yes 271 365 660 1029 Yes
e O rt S Toshiba Aguilion 11 1486 10.6 139 10 15 Yes 384 515 660 1029 es
Toshiba Aquilion PRIME 4 444 89 10.3 10 15 Yes 343 416 660 1029 Yes
Abdomen GE Medical Systems  |LightSpeed VCT 4 532 115 15.9 14 18 Yes 580 809 476 633 Yes
GE Medical 3ystems  |Optima CT&E0 1 125 10.5 14.0 14 18 Yes 517 634 476 633 Yes
GE Medical S5ystems  |Revolution CT 2 736 8.0 2.4 14 18 es 427 518 476 633 fes
GE Medical S5ystems | Revolution EVO 5 419 89 110 14 18 Yes 430 542 476 633 es
Philips Brilliance 64 1 61 133 15.3 14 18 Yes 721 308 476 633 No
Philips Ingenuity CT 1 769 113 147 14 18 Yes 642 305 476 633 No
Siemens Biograph20 1 &7 16 &5 14 18 Yes 310 389 476 633 Yes
Siemens SOMATOM Definition AS 5 213 135 15.4 14 18 Yes £43 651 476 633 Yes
Siemens SOMATOM Definition AS+ 3 1026 114 14.4 14 18 Yes £18 678 476 633 Yes
Siemens SOMATOM Definition Flash 2 366 115 15.5 14 18 es 506 636 476 633 s
Siemens SOMATOM Force 2 18 793 476 633 es
Toshiba 476 633 Yes
Toshiba 476 633 fes
Sinus GE Medical 5ysg 408 643 fes
645
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Adult December, 2019 (TDlvol (mGy) OLP (mGyem|

[5 CTDI less 15 DLP lezs
Number | Number Benchmark than Benchmark than
of(Ts |ofexams| mean | 7th | mean | 75th |Benchmark?] mean | 75th | mean | TSth |Benchmark?
Hea GF Medical Systems  LightSpeed VCT G a0 | 3 % 6| Y | BB %7 | 87 | 0| Ve

!
| ' . GF Medical Systems | Optima CT60 V|8 | 78 | B8 % | of | Yes | 65 | 68 | & | 00| Y
S O u t I O n . GF Medical ystems | Rewolution CT )| 69 | B0 | BT ) W | 6 | Y | TH| 8T | &7 | 100 | Yes
. GF Medical Systems | Reolution VO S0 ) B4 BL ] % | 6| Y | TR TR BT | 10| Yes
C reatin g il bl 4 L o w | %o o] ® ]| ]
Philis Ingenuity (T To| % | 84 84 ¥ | 6l Yes | 1078 | 131 | &7 | 1010 | Mo
Act i O n a b | e Siemens Biographd0 1 JE RN T S DA B S Yes | 1038 | 1073 | &7 | 1010 | Mo
Siemens SOMATOM Definitian AS 5| 100 | 22 N8| ¥ | 6l Yes | 072 | 85 | &7 | 1010 | Ve
Siemens SOMATOM Defintion ASk o[ o8 | 59 | W0 | M| 6l Yes | %0 | 1106 | &7 | 1010 | Vs
R e p O rt S Siemens SOMATOM Definition Flash P N U T N A Yes | 1114 | 1080 | &7 | 1010 | Mo
Siemens SOMATOM Force Do| 130 MY M| M| Bl Yes | 1040 | 1113 | &7 | 1010 | Mo
Toshiha Aquiion 10| Bl 28 | BT | ¥ | 6 | Y | %6 | WM | & | W0 | Ve
Toshiba Aquiion PRIVEE b B9 | M6 | Y| M|l Yes | 94 | 104 | &7 | 1000 | Vs

CLINICAL ENGINEERING | DIAGNOSTIC IMAGING SERVICES | MEDICAL PHYSICS | CLINICAL TECHNOLOGY ASSESSMENT & PLANNING | FF&E PLANNING | ENTECH 40




Solution:
Creating
Actionable
Reports

Governance Group
= Generated monthly

" Includes data from all
scanhners

" Helps to identify
system trends

Opportunities for Optimization
Banner health care facilities receive a detalied report once per quarter, This lis represents the 1/3 of
the Banner Health facilties who received the January 2020 report using December 2019 data. The
remaining facilties will receive their reorts in their selected month. The healthcare facitlities that have
the listed CT machines below were provided a specific dose report that highlighted opportunities for
the their Radiation Dose Reduction Committee to reduce patient dose.

T

Protocol Set

Observation

BGMC_ED_CT Aquilion

Pediatric (3-6) CT Head

CTDIvol greater than benchmark

BGMC_ED_CT Aquilion

Pediatric (7-10) CT Head

CTDIvol greater than benchmark

BBMC_ED_CT Aquilion

Pediatric (7-10) CT Head

CTDIvol greater than benchmark
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Trends and Results

Trends - Iterative Reconstruction CTs
Adult CT Head

CT Head Trend (lterat: con) |

CT Head

Standard Dewation: §.213

Exmminaticn XbarS-Histogram Chart
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Trends and Results

Mean: 10.174

vl

-

T T
PG« 7 DS (RS - 1EAe
DRV BEI & - OEE TR 00 B 1115 T2

TOlval Bady  [m

Standard Deviation: 5772

BRI 13 O T R .o - B OB L DRAAROTIO A . CT/A DG & | DRSS A0 43 113018
T IR L CRONAR IOV DAROAR SR L 124 13541 8 C0R 8 BN B 0 G DA B B DA SRR AR CRAAG A0 G S GRS ANHME

Exmmination  *barS-Ristogrem Chart
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Trends and Results

Adult CT Abdomen/Pelvis

CT Abhdom enfPalvis Trend (erative Recon)
CT AbdomeniPelvis

156 —

Mean: 12 052

T T T T T
ACAE AR - TGOS (1018

Standard Dewiation: 7.5208%

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
CHDZAT - G AT DHOIAT - C33IAT DADYAT - G50 ¥ 17 OO AT -OF3 TR0 AT -DOG0AT 1E1ET - 1/GNT DIA1AS - D118 DHO1S - 0081743 OHD S -8 1M B0TO - DTV 1ME0N0INE - DE0HE 11279018 - 11E043 D11/ -0 13 1715 00143 -0V 43 D301 3 D143 070 1A T D719 DBD 113 X301 1ID1AT. 143015
CRADIAT - CRBSAT DT < G T CADANIT - GO T CASHAT DAL IS AN T < ADGMIAT M NT - 12/ 1T CROAR £ G200 DD /18 OB G012 -V 18 G 18 SOV T2 1008 - DA AZRAME - V2018 O 55 -0 B o 15 G300 B0 DA 15 - DEVIC 13 O 5 - VIS 11001115 108112 R0 A5 123 1

Exzminaton  Xbars-Hiztogram Char
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Trends and Results

Adult CT Sinus

CT Sinus Trend (Hersthme Recon )

CTSinus

Mean: 25598

T T
113 - B0 T T3 1N TS

T T T T T T T i T T T T =T T T T T T T T T
1T 01012 = D113 D112« G115 01 15003 1718 D0 (15 17 ¥ 100 11 + D 5 1101715 « T30S 010 1715 - DS 113 N0 1715 0 113 0T 1712 000 1/ 10710 TS = 073115
TEIE11T DAY 1 - G 1 DY 12 -CHPS 1 O 118 - D 1200 115 DB V12 100N - T VIS 1201715 - 231118 S0 115 D01 S ST/ 15 2543001 D 25 DB |5 G2 1715 - B3 11 TN 113 - 1T 10 o8 RS - e es.

[mGy]

T T T T
¥ 01T B -GN INT CMEICT » BN 1TT GVTE 17 =DFi2 17 7 CoTI 17 « N0 T TH V1T

BT - ST RHETTE - ST UL - BT BT -GN TP T T T 17

CTDwol Head

Standard Dewiation: 11347

7 T T T T T T T T T T T T T i T T T T T T T T T T T 7 T 0
ST A -G 1T EETT - B 1T G 17 =67 10 TE ST - B 17 11 1T 0112 = G018 G VT2 - G113 TV 15~ 1012 Ge 15 D7 ¥ 0 115 - B2 1101712 ~ TGN G 171 - S 11 01715 -0 11 2 0N 0 12 o 1 T 1T - 7311 3 e 2 = By 20 T 15 | 1N T8
BEIIF - ST CHETTF - ST DT - DR TT G 17 <G 1T D01 T - 17 = 2171 GOA W1 - CEEE 15 D011 G430 12 D0 13- Doy 1300 112 RS W12 10D TS - 103 V1S 1281718 - 125118 S0 1015 s 15 0T 15 01 1/ 25 - SRy IS DR 17T - B 118 TNE1 (18 - 1017 2 R0s - 120
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Trends and Results

Adult CT Neck

CT Neck Trend [teratve Recon )

CT Neck

Mean. 11.248

=

T T T T T T T T T T T T T T T T T T T T T T T T T
7 LT ORO1AT - CHTAT CRDHAT - DA T AT -7 AT 0O 7 - 000N 1 181AT - MO0AT CUCAN S - 0131 A DO - SIS 68 - AS 00T AE - 0775112 CNC1AR - DHNE0NE 1101798 - HB0ME 010145 - 015 HE IO A O3 ST DSV G DRFAD OIS - CFEHAE DA - DS A= 11D

CRAOIAT - CRERT CHDIMT - 4800 OBEAL 17 OO0 T ONT1AT CARAN T IOMAT - AGRPITIZOANT - AZDVIT O20118 - OOZAA & G011 <CHR0B G018 -OBI00 48 CB0N 18- 0801118 AN - 100318 120421 - 125418 DAV O Co0 114 21 G001 DD 2 DOVIONB CAD1 18 - CAVIANS 100115 = 101/, SO0 A3

MG

CTOhel Bady

Staricard, Beviatifin-4 882

44
4
3 6 T T T T

T T T T T T T
CVEEAT - C/AT ONDAT - CRTHAT CEDNAMT - DEEAH T IR <071 A7 05017 -08E0H7 111AT - HO0AT CACTE - O T A 00D
CCMOIAT - CRUSOMT CHONMT - 4 D00 OCLAMT -OCI0NT WAMT OIAATDEAAT - ACTAMTAZOANT - A4 0S0AHD - C2EME G0

T T T T
A5 OV AT DT B OB OIS - CFVH AR DNIAD - B3 N1 - 117D
IOMHMD M3 A ZAAD

T T T T T T T T
18 10 D618 ~ 050119 D00 M = 0775 MBIOIEAAR - DOVIONE 0190 - 1B0HE 018115 - D B
SO D CCO M DG00I 43 - 0D A0 M3 - 100 AD A 204 M - 1304 AD S0 MD - CEEMG O 5 04/ D0ME DCM S G0 T ORAD1ME - M A3 4301 M0

Examination XbarS-Histogram Chart
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essons “« e B -
— s CTO s kDP less
Numbr Btk | g Bk | fan
earned oleams | mean | TSth | mean | 7Sth |Benchmark?| mean | TSth | meam | 75th | Benchmark?
b Hizad EOWMC ED CT  |SOMATOM Detinitiony 209 455 425 5 &l g 250 Lan] a5y 1010 [
5 gl B57 1010
Banngr SOMATOM L) 465 500 5 £l {1 860 LE] 857 1010
. Banner CTs |fierative
This takes a lot of work! | W)W R < | T R
u Requires tea mwork and (hiest EOWMC ED CT  |SOMATOM Detinitiony 118 e 154 0 5 Yis 408 iz 1] 102 [
10 I5 860 101
resources Eanner SOMATOM 145 111 174 i} 5 Yog 0 5 1] 1028 i
i e 1408 a9 125 0 5 Yis ik 433 1] 102 [
This takes a lot of time _‘—““"“* |
Abdamen EOWMC ED CT |SOMATOM Definktion 1358 131 157 W 18 Yitg bE ) i 1t M
14 ity ik T
Data needs to be accu rate Eanner SOMATOM 1587 114 154 14 it} Yog 11] T&d i Rl i
= e.g. protocol mapping ::;mtmmm o | el ow | oWl om | v | s | | | @ | W
. Sinus BOWMC ED T [SOMATOM Definitiony 19 Exy 405 il el {4 857 Bl a0 L] Mo
Accountability T3 R
= Dashboard to track changes Lo SOMAT LER AR’ A
. Banner CTs (terathve
with color coded spreadsheet R Wo|onmgmans) ML E | e | om0 | M| | e
Rtk BOWMC ED T |SOMATOM Definitiony 25 18 L7 15 i {1 135 1 i 5 [
15 0 i1 i
Eanner SOMATOM 7 18 L7 15 0 1l m i 5
Banner CTs (ferative
) 105 123 15 i il 15 i 5
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CLINICAL ENGINEERING | DIAGNOSTIC IMAGING SERVICES | MEDICAL PHYSICS | CLINICAL TECHNOLOGY ASSESSMENT & PLANNING | FF&E PLANNING | ENTECH 47




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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Thank You!

Comments? Suggestions?

Questions?

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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