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Why do protocol names matter?

CT CHANGE CONTROL‘

Practice consistency and clarity

: Submission Date:  9/28/2020
> Correct p rOtOCO| fO r th e patl ent Proposal: PE DRO protocol changes
> Reduce extra phases and contrast due to
. . Proposal: Change scan direction from caudal cranial to cranial caudal. Change the Axial Lung kernel
potentially unclear protocol variants s and recon in small FOV (i),
> Appropriate recons, post-processing, and
h a R gi N g p roto C O | S Change name/abbreviation from PEDRO (which sounds like a person’s name) to PE DRO (PE Double Rule

Different protocol names add a layer of complexity to the translation between
orders and procedures (multiple protocols per study type and indication)

Streamline protocol management (cloud-based protocol managers)
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Current Workflow

Ordering
Physician
- Signs and Symptoms
Dose Monitoring

<EMR>
Software

Protocolled by

CPT CODES Rads/Techs ' Processing
Workstations

tPnor Protocol =~

alory a
C Supine inspiratory a
G

CTB C2 Low dose CT Chest lung nodule FU Contiguous axial sections
were obtained through the chest without contrast. Multiplanar
reformatted images were perfiormed. Automated exposure control and
statistical iterative reconstruction techniques substantially lowered
patient radiation dose



We may have only 100-200 scan protocols on each individual CT scanner but...
> 776 lexical variants at UWMC, 652 variants at HMC, 371 variants at SCCA




Proposal: Consistent protocol naming

« Physicist (works across sites) work with group of site-specific
technologists

 Establish baseline naming convention (and rules for future protocols)

« Create 1-1 link between protocol identifiers on EHR and scanners

> Facilitate techologist (instead of radiologist) protocoling for a
larger portion of exams
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Neuroradiology

When in doubt, please ask/double check/call referring provider!

INDICATIONS Protocol Proposed Proposed
Code hilosophy Protocol name | Protocol name
(HMC) (UWMC)
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EMR exam order identifier:
“Visit type”
Redefined as unique
protocol/region combination

CT and MR Protocol Standardization Across a Large Health

System: Providing a Consistent Radiologist, Patient,

and Referring Provider Experience

visit-type build effort is significant, each visit tvpe can

PrOtOCOling before be tied to a unique performing resource (1f required),
scheduling

o , 2 2 .1
Peter B. Sachs! - Kelly Hunt !. Fabien Mansoubi® - James l-}urgstt-(lt-'

" - e Co0 e 3 slo nTotoco }.I.]__...:' 3 CoexXam
— and the correct time slot, protocol specific exam

instructions, and prep can be sent to the patient electron-
ically via the patient portal, email, or telephone. For




Impact

* Facilitation of technologist or automated protocoling

Protocol guide example

TABLE I|: Examples Provided to Technologists to Guide Mapping of Appropriate Body CT Protocols Based on Order in
the Electronic Health Record and Patient Presentation

Order Entered by Referring 1V Conty Oral Contrast
Provider Clinical Scenario Correct Pratocol Administration | Administration

Neck, chest, abdome Malignancy, typically lymphoma 1+/0+ neck, chest, abdomen, pelvis s lohexaol

Technologist Productivity and
Accuracy in Assigning Protocols
for Abdominal CT and MRI
Examinations at an Academic
Medical Center: Implications for
Physician Workload

abdomen, pe Suspects known malignancy workup, | 1+/0+ chest, abdomen, pelvis fes lohexol
weight loss, fever, pain, other
A] [{ Abdominal pain, weight loss, fever, other | 1+/0+abdomen, pelvis fes lohexol
- Suspected or known malignancy workup | 1+/0+ abdomen, pelv s lohexol
Abdomen, pelvis Flank pain |-/0- abdomen, pelvis (stone pratocol) 0 Ne

=
=]
v
=
(v
=]
rd

Abdomen, pelvis Suspected pa tic mass, jaundice, 1+/0+ dual-phase? abdomen, pelvis s Yes (water)
chronic pancreatitis
Urogram Hematuria or hydronephrasis (typically 1+/0+ three-phase abdomen, pelvis fas Yes (water)
Daniel . Glazer! painless) {urogram’)
David P. Alper?
Leslie K. Lee!
Rose L. Wach?
Stuart M. Hooton?
Giles W. Boland!

Ramin Khorasani'.2

Inflammatory bo ase 1+/0+ abdomen, pelvis Yes (neutral agent)

imaging abg 8
bUrogram is unenhan or abdomen and pelvis, 100-s delay for abdomen, and 15-minute delay for abdomen and pelvis.

800,000 imaging exams per year
_ : > 5000 CT exams in 15-week study
p-rEJtD{'EJlS far exceeds the number of unique CT % 1 65 O by teChnO|OgiStS in
and MRT orders that can be placed in the EHR. > 5 hours of CT techno|ogist time per week
7, we attempt to assign proto

ctudies 1 week in advance. In practice, there are > <0.2% error rate (3/1650)

; dditions or incomplete p > Radiologist protocoling responsibilities
e e ———— decreased by ~25-35%




Timeliness analytics
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The challenge

* Efficiency is essential
> For emergent patients, imaging efficiency directly impacts patient outcomes
> For routine imaging, reducing exam blocks can impact volumes immensely ($%)

KNOW STROKE | ACT IN TIME

zmmfgﬁi

. . . >
Examination Duration Inter- Inter-
patient series
Time Time

IS die Evarymlnut

is—:k of permanent brain Appointment Interval Time

o Y. exam time
table utilization =

Y. scheduled working time

Hu, Pavlicek, Liu et al. Radiographics 2011 31(2).

« What contributes to high- or low-efficiency operations?




Where can we increase efficiency?

Before scanning

Scanner prep

Open exam and
prepare protocol
Contrast prep
Patient arrival,
escort to scan room
Patient positioning
and discuss exam

During scanning

Coach patient
Prescribe scans,
adjust parameters
Perform scans
Reformats
Contrast delivery

Before next patient

Finish recons &
reformats at
scanner
End patient exam
* Onscanner
* On schedule
Escort patient out
Clean up

Before interpretation

Networking
Post-processing




Where can we increase efficiency?

Before scanning

Scanner prep

Open exam and
prepare protocol
Contrast prep
Patient arrival,
escort to scan room
Patient positioning
and discuss exam

Workflow step Digital record (i.e., “digital footprint™)

Marks a study as reviewed in PACS

Szczykutowicz, Brunnquell, Avey et al. ] Digit Img 2018 31:201-209.

During scanning

Coach patient
Prescribe scans,
adjust parameters
Perform scans
Reformats
Contrast delivery

Before next patient Before interpretation

Finish recons & * Networking
reformats at * Post-processing
scanner

End patient exam
* Onscanner
* Onschedule
Escort patient out
Clean up

Workflow step Digital record (i.e., “digital footprint™)

Medicine Administration
entry

End patient exam on scanner *0s51b tain this fi 1 lo n modalities th

i espond to the

EHR {medication administration record)

End patient exam on schedule RIS




Localizer

Head without
contrast

=

CTA

Perfusion

Interpretation
& feedback

Recon \- Interpretation
o

Acquisition
I Recon
B Transfer
Interpretation
Processing

- Interpretation

\YETe
processing

SR T Recon Interpretation
contrast
Time
Single patient: Corresponding

Event timestamp
Head w/o c?ntrast A O Series set-up DICOM (0008,0031)
CT angiography A @ Acquisition DICOM (0008,0032)
Perfusion A [ A Reconstruction DICOM (0008,0033)

Head with contrast © A @ @ Available in PACS | PACS file time
0 ) 10 15 20 25

Time since localizer acquisition [min]

Brunnquell, Avey, Szczykutowicz. JACR 2018 15(6).




Measured impact of workflow change

Protocol change: Proceed directly to CTA after head non-con without waiting
for further instruction from attending neurologist after hemorrhage exclusion

Head non-con to CTA delay Time to acquire all series

30 30
25} | 25 .| p<0.001 Kruskal-Wallis
one-way ANOVA
=20} 20
< _ Median time to aquire
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Brunnquell, Avey, Szczykutowicz. JACR 2018 15(6).



Measured impact of technologist variability

 Striking variability between technologists
> Median time to acquire full exam: 4.75-15.28 minutes (p<0.001)
> Median time to PACS: 15.4-51.8 minutes (p<0.001)

Time to acquire full exam
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p<0.001 Kruskal-Wallis

Fastest techs
one-way ANOVA

Brunnquell, Avey, Szczykutowicz. JACR 2018 15(6).



Other measured impacts

« Purchase of processing software with streamlined workflow: reduced
time from perfusion acquisition to maps in PACS by 6 min

Images to
PACS

Images to
workstation

Maps
to PACS

Images to rethJires req/[ires
tech input  tech input
to PACS <
indicates perfusion
processing time

automated automated

- Comparison between 4 scanners used for acute stroke cases (at 2 sites):
1 site took
« 37% longer to acquire acute stroke exams (2.5 min)

« 35% longer for full exam to be available in PACS (7.7 min) W
Brunnquell, Avey, Szczykutowicz. JACR 2018 15(6).



Hu, Pavlicek, Liu et al. Radiographics 2011 31(2).

Productivity
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