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CT PROTOCOL MANAGEMENT
The ADVENTURE
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THE REALITY OF
DOSE REDUCTION EFFORTS

Image Gently Campaign initiated in 2007
Others followed

%
IMAGE WISELY®

Radiation Safety in Adult Medical Imaging

DEVELOPED JOINTLY BY:

sChoosing | Acr rsva asrt @y | e

= Wisely ® RADIOLOGY ook -
An initiative of the ABIM Foundation IM AG IN G 3. Om




Retrospective review of outside
abdomen/pelvis CTs submitted to UW.

500 scans reviewed for:

— The appropriateness of each phase on the basis of
clinical indication and the ACR Appropriateness Criteria

— Radiation effective dose per phase and total dose

lonizing radiation in abdominal CT: unindicated multiphase scans are an
important source of medically unnecessary exposure. Guite KM, Hinshaw JL,
Ranallo FN, Lindstrom MJ, Lee FT Jr. ] Am Coll Radiol. 2011 Nov;8(11):756-61.
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Unindicated multiphase scans - a big source of
medically unnecessary radiation exposure.

978 phases were performed in 500 patients
35.8% of phases (350 of 978) were unindicated
- most commonly being delayed series
Mean effective dose for unindicated phases 13.1 mSv
Unindicated radiation was 33.3% of total effective dose

Radiation effective dose >50 mSv in 21.2% of patients W

==

lonizing radiation in abdominal CT: unindicated multiphase scans are an -
important source of medically unnecessary exposure. Guite KM, Hinshaw JL,
Ranallo FN, Lindstrom MJ, Lee FT Jr. ] Am Coll Radiol. 2011 Nov;8(11):756-61.
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Vendor Application Specialist Surveys (4)

e Circulated a questionnaire via an internet
survey tool.

e 62 respondents
e Responses tabulated 4 months ago
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What percentage of practices do you see
that have made an attempt to lower dose?

Over 75%

“However getting continuing physician
engagement is tough.”

“They tend to set scan parameters at scanner
turnover and never look at them again.”
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For centers that have Iterative Recon on
their scanners, are they using it to full
advantage?

Yes 39%
No 61%
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Why is the reality of dose reduction
efforts disappointing?

because it requires a champion and consensus
it requires a lot of time and SSS
it requires a strong grasp of CT physics

it requires a thorough understanding of each
of your scanner’s capabilities
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The cost of protocol development is not trivial.
e Study at William W. Backus Hospital, Norwich, CT.

J
Backus b-s
Hospital

A Hartford HealthCare Partner

* The annual cost of reviewing and optimizing 30 protocols
can exceed $150,000

e Our own CT protocol process has now exceeded $1,200,000

(1) Siegelman, Jenifer RQW, and Dustin A. Gress. "Radiology Stewardship and Quality Improvement: The Process and Costs
of Implementing a CT Radiation Dose Optimization Committee in a Medium-Sized Community Hospital System." J Am Coll
Radiol. 2013 Jun;10(6): 416-22.




The two sides of protocol development:

e Managing the clinical side requires an
understanding of physiology and pathology.

e Managing the technical side requires an
understanding of how each scanner is
engineered and a mastery of CT physics.

6/10/2015
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There are options for anyone to get protocols
Organizations and Societies

Ah AMERICAN ASSOCIATION
?u of PHYSICISTS IN MEDICINE

CT SCAN PROTOCOLS

4§ Select Lanquage | ¥
[rapse | o8 v | st | e o v | cr e JRTRAER ;€' The Allance for Radiation Safety Contact |{§ st a2

Search...

Available Protocols gently® in Pediatric Imaging

Adult Protocols g
= Lung Cancer Screening C1 (updated 09/09/2014) (G o ma ” What canIdo as a... " Procedures ” Current Events H Education H FAQs & More ‘
» Routine Adult Abdomen-Pelvis CT (added 02/20 e
m Routine Adult Chest CT (added 11/20/2012) [Give Feec
u Routine Ad u1é::do—we‘ﬂe:vsUtadded10/17/2012)C0mputed Tomography
m Routine Adult Head CT (added 06/01/2012) [Give Feed

u Routine Adult Brain Perfusion (updated 05/22/2012) [( w Pediatric CT Protocols and Instructions 2014

LProtocols for Imaging Gently J

New Image Gently "Universal” CT Protocols are

now available for Head, Thorax and Abdomen : , Steps for Radiation Safety in IR -
’ Recommendations
In 2008, Image Gently posted a set of simple protocols to

"child-size” radiation dose for children. Updated protocols \ “ Technologists

are now available to address technology improvements to X

CT scanners since that time. The new protocols consist of ' Medical Physicists
two Excel worksheets, one for body and one for head

protocols, to assist with the development or review of Parents

pediatric CT protocols at your institution. Please see
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There are options for anyone to get protocols

Academic Center

@ MASSACHUSETTS DEPARTMENT OF

GENERAL HOSI’i'IAl.r Radiology

IMAGING )
UNIVERSITY OF WISCONSIN SCHOOL OF MEDICINE AND PUBLIC HEAL

Home | Makea Gift | Facul
Imaging The Patient Treatments Research &
Home Experience & Services
EDUCATION RESEARCH SECTIONS FOR REFERRING CLINICIANS
Rhode Island Ho

{ Lifespar
Centers &

Reducing Radiation Exposure = *" S ec th ns

iagnostic Imaging (Radiology)
or  CT Prot
Mass General Imaging has been at the forefront o s L Musculoskeletal Imaging and Musculoskeletal Section
into reducing radiation exposure from radiology Intervention Home
Protocols since the mid 1990s. Read about the many ways
) ] to minimize radiation dose for adult and child pat " JiFe o Raderequency Faculty T
especially from CT (computed tomography) scan . eroiocols Protocol Sheets
- ek M for Patients shoulder — 5/31/11
P 3 R . | 9/1/11
for Referrers wrist — 5/31/11
spine — 5/31/11
Interventional Info bony pelvis — 5/31/11
femoral anteversion — 5/31/11

Choose a
use the fir

Imaging Protocols & Scanning Parameters

‘omography (CT or

Toshba

CT Protocols | CT Scan Protocols ‘ -
I Imaging Protocols knee — 5/31/11
Wo are workng on all s CT golocel 103 388 which Nuclear Medicine oot —
A o s s ankle/foot — 5/31/11
Whersver | give:a leckis of prassetation e mosl 1 : Contact reformats — 5/31/11
Commany SEhag abon s NALS Yot BEOGCEIT - ety  ont
gl Detetoe To help ansuer those questions we have pulfogether “our i ’/ Physician directar
soocols 3 well a5 a50ing G SCan protocoks fiam othes William W. Mayo-Smith, MD
nsHufons hat we Boustt mightprove usaful Wa sco can
PADIATRIC PFOTOCOLE S sancn B CT SFoccls Wi elect mucive cases Lead technolog
We hope you find this usehd and ippreciate z Scott Collins, RT(RY(CT)
revcnt o0 ot scollins1@lifespan.org

ANATOMICAL REGIONS
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Copy and Paste approach is OK but not
necessarily the best for your particular scanner.

Tube heat capacity
Generator power

Rotation time limits
Detector efficiency and array
Recon algorithms

13
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At the University of Wisconsin, we are also
sharing our protocols

...but with a different approach.

We have partnered with a vendor

14
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CTs ordered for known or highly suspect
conditions benefit from protocols
fine-tuned to those issues.

Patient positioning
Type, timing, and volume of intravenous contrast

Type, timing, and volume of oral contrast
Scan range

Delayed series

Additional maneuvers

Etc.

15



Abdominal Imaging Protocols - 22

Neck/Chest/Abd and/or Pelvis

Chest/Abd and/or Pelvis

Abdomen and/or Pelvis

Trauma — Chest/Abd and/or Pelvis

Trauma — Chest

Trauma — Abdomen/Pelvis

Trauma — Penetrating Abdominal Trauma
Trauma — CT Cystogram (Full Bladder Only)

CT Cystogram Non-Trauma (Pre & Full Bladder)

Liver — Biphasic

Liver — Triphasic

Liver — HCC

Liver — Donor Work-up
Liver — Cholangiocarcinoma

Pancreas — Neoplasm/Screening
Pancreas — Neoplasm Pre-Op CTA
Pancreas — Transplant CTA

Renal — Flank Pain
Renal — CT Urography
Renal — Kidney Tumor
Renal — Donor

Abdomen — Adrenal Gland

Abdomen/Pelvis — R/O hernia
Abdomen/Pelvis — Pre IVC filter removal
Abdomen/Pelvis — CT Colonography
Abdomen/Pelvis — Small Bowel Enterography

CTA — Obscure Gl Bleed
CTA — Mesenteric Ischemia
Portosystemic Shunt Evaluation

6/10/2015
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60 unique clinical protocols after including
the other sub-sections

Abdominal Imaging - 22

e Cardiovascular -3
Neuro Imaging - 19

e Chest-2
Pediatric— 10

Musculoskeletal - 6

17
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In addition to fine tuning for the clinical indication...

We have tuned the settings for the
range of body habitus:

e Adult (small, medium & large)

e Pediatric (5 size gradations)

18
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Dose curves —

| —Small Adutt CTDI_ fit

Small Adult CTDI _ data
—Medium Adut CTDI_ ft | A | | .
. Medium AdUlt CTDI_ data - oo
Large Adult CTDIvol fit

CTDI,, (mGy)

Large Adult CTDlvm data

19
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All protocols dealing with the torso are
customized to three body sizes:

Abdominal Imaging - 66
Neuro Imaging - 27
Cardiovascular - 6

Chest - 6

20
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UW CT protocol Optimization

MHC CT gt

University of Wisconsin Hospital and (
Body Protocols

Contents

UAHECT Dot
P M Akl Scmse Proso
Ao P Lrge Adit - Sme Proncs|
Bty Pehes Samd A Scmer Pooc

TR Rp—
IV RT e—
Ao Liver oo

Ao Lover Domer Wb ¢
Ao Do kg ¢
Aot PNl e

ok P Mo b
Pk Pon Lue it Sy CTA AP eyl
Low Do Rl S Pk Poms Sl A o P
Lo Dose Rensd Siser Flask Pas Me
Lo e el S Pk P
wolV Conts

N Coumst
s ik V Comt
AP ol e L
CTA Ak Do Sl A
e i o CTA A Rerd Dior Moo
N o A e Mot Ak
Nl A e Lige A

UNHCCT Dt

CTA A Rerd Dor Lice Al Scmse ool #6851
roedmes

University of Wisconsin Hospital and Clinic:

Chest Protocols

UAHCCT Degt

University of Wisconsin Hospital and Clinics

CV Protocols

¥.CT Degt

University of Wisconsin Hospital and

MSK Protocols

S carivast P MSK

Bony PetvshigsSI

Searner ool #81
M S P

University of Wisconsin Hospital and Clinics

Neuro Protocols (Adult and Pediatric)

T Proocels {Bram, ENT, Spne, Vol
Nomencigte

Scannut

Adi Bian I'hnm--‘ﬂr] Mok
Al Bran
Adi Bian .A»t Mode) P
Pecarc ron R skl Vo)

Aod s Colamgpty Scames
I ——

mpply Soll Al Sam)  CV e |
iUyl Ve Az 5 (1A M s L

T Chst Scall Al Scmae ol #5522
Tes

T et Pl
Trouma

Toum AP S|
Troumme AbdPelrs Mede(
Toum AP Ly
[ —
[ —
ey ——
j——
Tonm Criogm e
Tratesas umm Large
[ -
Cratogea (Nou Tra)
Craogmn N T
Toumn-CTA e
T CTA e N
T -CTA e MY

Aot Lo T M At S
A L Trghae

Ak A Gk s - Sl A
A A Gl s - Mol A
Aot Al Gl Adroms - Lge A

CTA Abé esntnc i Mo Al e Pron
Scaner Pt

1 (1 Vasah) P - At &
fVoscuter Mass of

»m:r\ -;.mlw s S P
tac Head (Wi Bran

Vascu imagpgy CTA Fead Only. (S
<ty i

safe magey CTANeck Oy (Core

Appaent - Combrd N 9 Body

T Pron Co
T Perksson Anayss

University of Wisconsin Hospital and Clinics
Pediatric Protocols

Discovery HD 750

Roure Ao
e Appendciis AbodmenPeivis.

Renal Stone! Fiank Pan

Trphasc Liver

Trauma Abdor

st without IV Contrast

e i Fesciuton Mode) (4t o it Nt
towro Meta Hoh Resclton Modk) P

bow i e G54 Dl vy Probcn 241
Pt Figh Rescuton Moce), Prlcat 4 12
Vinst it Mt (G54 Dl Enengy) Prolocal £4 1

Agendt
(5! It for 1) b esfion of el censly mages, o umber imeges, nd odne

pefiann np ety

Scamer Prfocd

dfed These

paranetes, o o show u on e ratecel sreen 0 they are st o e

it he prfacels e comecty enered.

w
Drcken g 20

Neck: (404 on Options) Promnon - Adut 3

BrachelPlnss Rum Prooca - Adt

el
rofocel - A #211 - P

Padanc #1374 13
ek (Paayo Adsnoma) (Pl At # 34 Podatic 13194 13
Podanc 111141312

m—
T

Th b Mo

col Spnewh e G5 D Evy| At Sl

21



6/10/2015

Pediatric protocols - five body sizes

Pediatric - 50

Musculoskeletal protocols are customized to
those joints with metal or without

e Musculoskeletal - 14

Grand total of 219 protocols
Per scanner platform

22
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Fully integrated approach to protocol
development...

UW protocol optimization involves:
Radiologists with Subspecialty CT Expertise

Manufacturing Engineers & Applications
Specialists

Medical Physicists
UW CT Technologists &
ISO Consultants |

23
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As our vendor relationship evolved we were
“introduced” to the ISO 9001 standard.

Lz International

IS0 organization for
S standardization

—If we wanted to provide protocols to a
vendor, they would have to be validated to
an industrial standard

24



1ISO 9001

—Set of standards to help ensure a
company’s quality management system
will meet customer demands and meet
statutory and regulatory requirements

—We went into this kicking and screaming

— Lots of paperwork, lots of headache, but
in the end these protocols are better

6/10/2015
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As a result ...

e We created a strict and well defined roadmap
for protocol development and modification.

 We collect quality assurance data on EVERY
patient exam

— Most of this with automated IT tools

26
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Radiology Dept.
Administrator

Qualified Medical
Physicist

Lead & Interested
CT Technologist(s|

Radiologist(s)

AAPM Practice guidelines

Prepare

{76

Allocate resources,
negotiate contract/
hours with physics N
support; approve
flexible scheduling/
staffing/overtime

Empower team by
engaged presence;
develop meaningful
metrics for
performance

Perform basefine Discuss compiled
physics survey quantitative and
measurements; review | qualitative
protocols; observe observations from
clinic operation baseline survey(s)

Catalog protocols for review; assure dose pages are sent
to PACS for all studies; review Image Gently and Image
Wisely; refresh on operation of dose modulation
features; decide on which CT system the one protocol
should be madified

Compare with team
dlinical examples;
evaluate “dose”

Review literature &
colect clinical studies
forimage quality
analysis and variable | (CTDlvoll; validate
“dose” (CTDIvol) team members’

resuits suggestions

N

Support flexible patient/staff schaduling; check in
>
periodically

Educate and discuss
with radiologist &
techs regarding
acquisition & »
processing parameters,
image quakity & dose

Develop strategies to
iteratively improve |
Image quality, and take
steps to reduce dose
where possible

Keep patient care primary as team modifies protocol;
learn from & teach medical physicist; b responsible for
scanner protocol entry

Review image quality;
discuss scan
parameters scanner-
side with physicist &
technologist

Invest time evaluating
images, scan
parameters, & “dose”

/]

Measure
Disseminate and
Evaluate

Analyze value of project: improved quality, culture of
safety, safe & reproducible process; promote results
and intiate next budget

Quantify results of
dose reduction efforts;
compare with
literature and/or
national databases

Expand protocol to
other CT systems, using »
similar fterative
development (off-site]

Collect data for
analysis of project
benefit; celebrate
educational gains &
improved marale

Increase awareness of
dose project, and teach
newprotocoltoall | o
techs; enlist assistance
25 Necessary.

Provide context of
benefits to fellow
physicians &
administration;
publicize measureable
patient safety gain

6/10/2015
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Our UW quality management system mandates:

— Protocols are applied universally among all
radiologists

— No arbitrary protocol modifications

— All protocol revisions are discussed and authorized
by section leads, technologists, and physicists
(protocolling by committee)

29



Our UW quality management system mandates:

Quality OK For this Exam?

“\-,' Is Image Quality acceptable for exam with acces
UWHC206733307?
From: cti4

Check NO if

Image noise is too high for proper diagnosis.

Image noise is lower than needed for proper diagnosis.
Significant non-metal image artifacts are present.
There is image hlurring not due to patient motion.

Please use Exam QATor other QAIssues.

Please complete QAwithin 4 minutes or the feedback box will close
automatically

6/10/2015

30



6/10/2015

IT tools: Radiologist quality assurance
analysis

Radiologist Response to QA system
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Our UW quality management system mandates:

— QA responses are actively monitored.

— That corrective actions be taken when a protocol
receives excessive poor reviews

32
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IT tools: Radiologist quality assurance
analysis

1.1 ADULT BRAIN: ROUTINE (HELICAL MODE)

33
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Where is this going?

UW scanner specific protocols are now factory installed
and shipping on one platform

Delivered at no cost (on new scanners) to the end-user

Removes the need for protocol entry with decrease in
error rate.

Protocols developed, validated and delivered on three
other platforms

34
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The Future

e Protocols will be maintained and constantly
updated.

e We plan an annual upload

35
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The Future

e Discussions in progress with the Joint Commision

| 4 'I"he Joint Commission P re p u b I i c at i o n
 Issued January 9, 2015 + Requirements

The Joint Commission has approved the following revisions for prepublication. While revised requirements are published
in the semiannual updates to the print manuals (as well as in the online E-dition®), accredited organizations
and paid subscribers can also view them in the monthly peniodical The Joint Commission Perspectives®. To begin
your subscription, call 877-223-6866 or visit http:/www jcrinc.com.

Joint Commission

' Revised Requirements for
Diagnostic Imaging Services

Requirement

APPLICABLE TO HOSPITALS AND CRITICAL ACCESS HOSPITALS the scanner room and the area that immediately
- p !
Effective July 1, 2015 recedes the entrance to the MRI scanner room.
e Making sure that these restricted areas are
ntroll nder the dire rvision of
trained in MR safety.

Environment of Care (EC)

36
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The Future

 Medical advisory board (Oct. 23, 2015)

e Physicist advisory board (2016)

37
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The UW Protocol Philosophy

Image gently ... but image well

Our hope is that these protocols will act as the impetus
for development of a single universal protocol set.

We hope this saves the imaging community a lot of time
and $SS

Lower the dose and improve image quality for patients.

38
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Sites with UW Protocols

78 scanners shipped with UW protocols as of March 2015
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