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 Physics Summit on Imaging Physics
W — Dr. Thomadsen, AAPM President-
Elect’s Report
 “The future of imaging physics is very
much more uncertain than the issues
discussed at the summit”

MR Protocol Review

Clinical Opportunities for Physicists « “Other than [QA] testing and review,
further interactions between the
medical physicist and the facility
depends on the largess of its director
since there is no identifiable revenue
stream for imaging physics as there
is for therapy”

Anshuman Panda, Ph.D.

g Clinical Meeting
« “This is a big loss for the facility, the
patients, and the medical physicist”
No conflict of interest to declare

Technical to Clinical Transition - How?

o « Diagnostic Work and Workforce Study
* PROTOCOLS Subcommittee (DWWSS) — Dustin Gress, Chair

+ Level 1: Well defined, mandated by either regulatory
requirements or national accreditation programs and
are required to be performed by or under the Level 1
supervision of a medical physicist. Example, annual
physics QA

“It is the scanner protocols
NOT accreditation that
determines individual patient
care”

+ Level 2: Somewhat mature, but non-mandatory to be
performed by a medical physicist. Medical physicists
add value when performing these services. Example,
designing a fluoroscopy safety program per Report
168 NCRP

— Dr. William Pavlicek, Chair
Medical Physics, Radiology,
Mayo Arizona

« Level 3: Neither well defined nor mandated by Level 3

authorities outside the healthcare institution. Broadly
categorized as research or developmental services.

7 Example, dual-energy CT dose optimization P S
in the M| &'re able to cut costs in hall, thereby . ) e
passing the savings on 10 you. frrrrmprm Direct Clinical Impact

Technical to Clinical — MR Safety

Technical to Clinical — CT Protocol

* MRI safety policy review * CT protocol review committee participation

+ Level 2 activity mainly carried out by physicians and
MRI technologists in many settings

+ ACR Expert Panel on MR Safety publications, most
recent 2013

* ACR MRI Accreditation Program 2015 requirement
annual review of MR safety program an explicit
(Level 1) medical physicist responsibility

+ Established at Level 2 with the publication of AAPM
MPPG #1a

- Became Level 1 service for all Joint Commission-
accredited facilities effective July 1, 2015 with new
accreditation requirements for diagnostic imaging

* MR can learn from CT protocol efforts!

“Imitation is the sincerest form of flattery”



MR Protocol — DWWSS Level of Service

* Level 1:

+ Parameter review for ACR physics ph
» Annual MR safety survey
« Acoustic noise — GE Silent, Siemens Quite

tom QC

* Level 2:

+ ACR parameter review for clinical MR protocols

+ Low-SAR protocol development- Pacemakers, Neurostimulators

* Level 3:

+ Image acquisition optimization — fat sat, metal artifact reduction

» New sequences, hardware, software
+ Bonus material!
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15. Serial number of phantom used for testing
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« Required for accreditation under
mandatory physicist supervision
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Part B:
Examinations and Procedures
Section 1B: Instrumentation and Equipment

STANDARD — Instrumentation

LIB FDA approved MRI devicels) must be available.

LLIB  The MRI unit must be c:
sequences with a field o
region of interest
L1238 Equipmens specifications and performance must meet all stae, federal and local requirements.

deiines o Pa

STANDARD - Equipment Quality Control

128 The Equpment Quality Control (QC) documentation mast consist of MRI system installstzon acceptance
testing and acceplance lesting following 3 muyor upgrase.

1218 The manufacturer's epeescrRative, scrvice enginssr, or the MR site-appointed medisal
8L, or qualified expent must perform the scceplance testing.
1238 The system parameters must be compared to the manufacturer s system specifications o

industry starukards and reviewed by appropriate staff. Aceeptance testmg must inchude (where
applicable to the scanner )

B magnetic fiekd homogeneity

2B gradicnt and RF calibration;




3/22/2017

» Required for accreditation under mandatory
physicist supervision

ACR

[

« Structured, accreditation or pt care, medical
physicists involvement not required
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MRI Accreditation Program ACR MR Accreditation — Clinical Modules

Clinical Image Quality Guide

Mayo Clinic Hospital

Magnetic Resonance Imaging #00557-04
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« Required for accreditation under mandatory
physicist supervision

« Structured, accreditation or pt care, medical
physicists involvement not required

ACR Cardiac Delayed Enhanced

FDA MR-Conditional Approvals: 2015 vs 2016

Low SAR Protocol Development

« Pacemakers « Pacemakers
« Medtronic Revo + Boston Scientific Accolade
« Medtronic Advisa + Boston Scientific Essentio
* Biotronik Entovis * Medtronic Micra Pacemaker
* Biotronik Eluna . ICDs

» Growing need for low SAR sequences
« Patients with reduced
thermoregulator capacity
+ Cardiac impairment; hypertension;
diabetes; obesity; fever
* Pregnancy (risk for fetal heating)
» Unconscious, sedated, locally
anesthetized
« Patients with implanted devices
- Stents, retained leads, wires
 Neurostimulators: DBS (0.1W/kg),
VNS
+ Cardiac Devices: Pacemakers, ICDs,
CRT-Ds

- ICDs + Boston Scientific Emblem
* Medtronic Evera « Biotronik Iperia 7 VR-T DX
+ Biotronik Inventra VR-T DX
+ Biotronik Iforia DR-T / VR-T DX
* Medtronic Visia AF

« CRT-Ds
« Biotronik Iperia HF-T
» Biotronik Inventra HF-T
+ Medtronic Amplia Quad
» Medtronic Compia Quad
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SUPERSAR TECHNOLOGIST Pacemaker/ICD SAR Monitoring Sheet
Updated Form on: 4/20/2016

Dale !

e g ! SAR Reduction Strategies

Scanning MR Tachnalogrst |
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MRI Artifacts — Protocol Optimization

Breathing
+ Required for accreditation under mandatory q q
physicist supervision G osting (MOtIOn
» Structured, accreditation or pt care, medical

physicists involvement not required . S SCept|b|I|ty (Metal)

+ Neither well defined nor mandated, primarily
research and clinical development activities

* Gibbs Ringing (Truncation)
mall EOV’

Wrap-around (Aliasing) ) /S\ R
o DO

Hegerogeneous

" S| I ]
« Inhomogeneous B, or B, field <.

Fat Suppression Techniques

Name of Time Sens. | Sens.
Technique Penalty To to B,

Inhomogeneous Field - Fat Suppression

CHESS/ Chemical Small Med High High Mostpopular & versatie tachnique; warks best at
Fat-sat Shift high fields (1.5T-3.07); cannot use at fields <0.3T;
poor or incomplete suppression near metal
Dixon Chemical Llarge  low Low Low 2Pt &3+ pt methods; generate 4 images inone
Shift acquisition (in-phase, out-of-phase, water anly, and

fat anly); commercial implementations: GE (IDEAL,
Flex), Siemens (Dixon), Philips (mDixon), Hitachi
(FatSep), Toshiba (WFOP)
Water Chemical ~ Small Low High Low Binomial pulses (1-1, 1-2-1, 1-3-3-1); most widely
. used in MSK; good method for midfield (0.3-1.0T);
excitation Shift commercial implementations: GE (SSRF), Siemens
{WE), Philips (ProSet), Toshiba (PASTA, WET)
STIR Tl large  High Low Low Widelyused; works atall field strengths; tolerant of
8, and B, inhomogeneities; nonspecific suppression

Chemically selective saturation SPectral Attenuated Inversion of all short T materials (fat, protein, blood); cannot
t-Gad; images are T2-weighted
(CHESS) Recovery (SPAIR) use post

SPIR Hybrid Med  Med High High Combination of CHESSsSTIR: spectrally selective RF
pulse inverts fat only, signal generated after Tl delay.
Images retain T1-weighting and can be used post
Gad; cannat use at low fields (<0.3T) ar poorly
shimmed magnets; commercial implementations: GE
(SPECIAL, SSRF), Philips (SPIR)

SPAIR Hybird  large  High High Low Sameas SPIR but uses adiabari invering pulss that
minimizes sensitivity to B, nonunifarmity; useful in
mri-g.com — Dr. Elster abdominal breath-hold studies
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MRI Artifacts — Protocol Optimization

Breathing
*» Ghosting (Motion) MelaHic Dental™

- Ff'mngs

Fat Suppression: CHESS vs STIR

* Susceptibility (Metal)

Data Under-
sampling

* Gibbs Ringing (Truncation)

¢ ; . : » Wrap-around (Aliasing)
Chemically selective Short tau inversion recovery
saturation (CHESS) fat (STIR) fat suppression

suppression * Inhomogeneous B or B, field

* Required for accreditation under mandatory
physicist supervision

« Structured, needed for accreditation, medical
physicists involvement not required

 Neither well defined nor mandated, primarily
research and clinical development activities

*Meets twice a week

MR Practice Complexity — Mayo AZ MR Protocol Inconsistency Issues

* MR practice quality issues
* Protocol inconsistencies
+ Image quality (SE vs FSE)
« Missing images (sequences per protocol)
« Hanging protocol mismatch on PACS (sequence order)

« 2012 — FIVE Scanners *2017 — EIGHT Scanners
* All GE 1.5T » FIVE GE scanners

« All 16x « FOUR 1.5T; ONE 3T
+ 16x (Long Bore)
* 24x
« 25x

» Workflow inefficiencies - Technologists
« Identifying right protocol
« Indication, coil, and specialty protocols
- TWO Siemens Skyra ° il Gemges
> Both VE1 - Workflow inefficiencies - Radiologists
* Protocols hanging on PACS
« Indication based protocoling
« Interruptions with missed images

+ 2016 - GE 3.0 T PET/MR

» Suboptimal patient care
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MR Scanner Protocol Tree Standardization
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Protocol Standardization

Unique MR Protocols

BODY
92 126
100BRN 010RTN 20CH TN 3000 ORTN * 60 MRI Scanners
100BRN 010RTN 64CH TN BODY18 3001 MED BH . .
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T00BRN 012FST Ri ASTR 3000 3RIR Multi :
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MAYO MR 60+ Minutes E
DICOM Mining Infrastructure CLINIC ihutes Exam

Date: 4/1/2016 To 6/30/2018
Region: MCA Campus: ALL

Building: ALL
No. of Exams : 4987

Top 20 60+ Minutes Exam
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MAYO High Frequency MR Protocols
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MAYO Single Division D NEURo
CLINIC o e ey Avetnge Sxam Numbers MR Protocol Review - Opportunities
Q w Modality: MR .
Campus: ALL .
Workpbiys: MONTUE wH * Level 1:

o

« Parameter review for ACR physics phantom QC
« Annual MR safety survey
« Acoustic noise — GE Silent, Siemens Quite

Exam Number

4112016 To  6/30%

chriyAvg No cf!

our ot e Duy * Level 2:
BODY

« ACR parameter review for clinical MR protocols
« Low-SAR protocol development- Pacemakers, Neurostimulators

Daily Average Exam Numbers

* Level 3:

No. of Exams.

« Image acquisition optimization — fat sat, metal artifact reduction
« New sequences, hardware, software
« Operations Analytics: Consistency, Efficiency

7 8 9 10 11 12 13 14 15 16

Hour of the D: " oot me iy
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* Required for accreditation under mandatory
physicist supervision

« Structured, needed for accreditation, medical
physicists involvement not required

+ Neither well defined nor mandated, primarily
research and clinical development activities

« Beyond clinical
« Operations Analytics: Consistency, Efficiency

Medical physicist expertise beyond technical compliance
to direct patient care and clinical operations $$ pal=lope Canyon

Page, Arizona




