(SEVEN STEPS) IN TRANSFORMING PRACTICE:
THE EXPANDING ROLE OF MEDICAL PHYSICS
IN NEUROSURGERY FORMOVEMENT
DISORDERS

Dee Wu, MSEE, PhD, DABMP, DABMRS | University of Oklahoma Health Science Center
Professor & Chief, Technology Applications and Translational Research

Caught MecPhys Residentsinterest! * Caught MecPhys Studenis interes

LEARNING OBJECTIVES:

1. Understand the needs and prioities of neunsurgeons that
medical physicists can meet in image-guided surgery and
interventions

2. Describe the skills traits, and practices that drive successful
medical physics engagement with neurosurgeons in movement
disorders

3. Analyze historical trends inphysician Fracuce consolidation and
1he1erotent|a\ applicability to medical physics. For example,
UCSF and Stanford have strong movement disorders progams

4. Interpret common terms and phrases in movement disorders
encountered during the evaluation and treatment within
neuromodulation preparation with intemperative MRI

5. Discuss the potential impact to medical physics practice, and
future professional opportunities

BACKGROUND ONME

Q’ Technolc Applications &

CLINICAL TECHNOLOGY

Dev eloping Infrastructure and Improving Logistics for Clinical Medicine ...

« We have expertise in improving clinical protocols and methodology.
Collaboration is the cornerstone of our practice strategy for “¢//nical
translation, "which seeks to improve medicine and society by novel technolay
implementation and appropriate use. To learn more, consider reading the 0U

MedicieBiann ual Publication, Scientist Iraverses Disciplines to Meet Needs
i Medicine"
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PHYS 30 SOME RELATED CONCEPTS

Physics for Every Patiert medical physicists can think beyond the QAin the
backgroundand try to assist insituations that are more “fluid’ in the
hospital. In addtion, because medical physicists are integrated into the
hospital environment, they can have a particular impact onthe healthcare
milieu via the delivery of their Mutiple services and skills. Well-designed,
managed, and utilized EHR are particularly important for tumor baard
management, emergency pandemic response protocals, and evenin patient
survivorship. Hospitals are complex organizations with many opportunities
to improve these services. Medical physicists, through participation on
committees, oversight, and overlap/communication with departments, can
serve vital needs in these processes.
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ABOUT MULTIPLE SERVICES AND SKILLS.

« Intervention Internal medicine Clinical Systems
- -Breast Surgary « -Cardiovascular Disease + - Anesthesiolagy
- -Emergency Medicine - -Gastroenterology . -Endocrindogy
+ -Ha mablogy/Oneol ogy « - In fectious Diseases o G
« -Orthopedic Surgary - -Nephmlogy . -Pathdogy
« -Otorhinolaryngology « -Neurdagy «
+ -Plastic Sugay « -Neanaology(NICU) g fedkay
« -Radiation Oncology « -Peditrics
+ -Vaswular Meddne + -PediaticOncology
« -Pulmenary Disease
'
Dr.Dee Wu in22+ a
Sometime over 20years and will provideexamples next “Broad foitolo

COMMITTEES FOR AAPM, 1 SERVE ON:

« AHEDS - Adhoc Committee to Explore Fuire Directions in the Science of Physics in Medicine

« MP30C - Medical Physic

0 Commitee

+ WG MP3RD - Working Group for MP3.0 Resources Development

- SDAMPSRVY - Society of Directors of Acadmeic Medical Physics Progmms on Suneys

- Smart Expansion Subcommittee (Chair)
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OU HEALTH: MY ACADEMIC HOSPI'TAL

« Academy of Teaching Scholars (Chair of Mentorship and Scholarship)
« Cancer Survivorship Committee

« Adjunct in Computer Science

« Adjunct in Electrical Engineerinc

- Data Institute for Societal Challenges

SEVEN STEPS - MP3.0 MOVEMENT
DISORDERS

WHAT ARE THE SEVEN ITEMS?

1. Fundamentals
2. Context (includes fundamentals)
3. Blending In

4. Communications
5

6

7

. Understanding Patients First
Test/Test/Test
Logistics/Supply Chains and Vendors

* (this indudes withcontext — will go over this more in next slide)




1. FUNDAMENTALS
« You are medical physicists so know the ins and outs of the scanners you work on

« For MRI
« Pulse Sequences
+ Hardware (such ascoils)
« Advanced Apps

« Baseline: Theweekly, daily QAs. Theyare the entry point. This is how we get in the
door...
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MORE ON FUNDAMENTALS
WITHCONTEXT

THIS RELATES TO UNDERSTANDING OPERATIONS AT THE SCANNER
(WHAT HAPPENS AT SCANNING WITH PATIENTS)

+ Tradedfs
+ Artifacts
« Pulse Sequence Basics

https/Awww anezoncom/MBIMade SmateclPHI0 1 Oee Ap/0 75031 858

CLINICAL DOMAIN SCIENCES o
INTEGRATION (COLLECTIVE LANGUAGE)*

itis helpful to come from a perspective of where does medical training emerge

S 0 me DomansthatMedical Pasornel Some Vocabuary We Used

Physiologyand Aratomy High frequency neuromoduation
Globus palldusinternus(GPj)
Neurostimulator

Palido-capsular border
Subcorticalstructures

Phase sensitive inversion recovery(PSIF)
Putamen

Internalcapsule

Meduliarylamina

White matter tracts

Humansand Molecules

PathologyandDisease

PsychologicalandSocial

Dee Wu,PhD




2. CONTEXT

the seting in me ar spag
su rraurdng heoccurencs N
of agwn aent.

n .

Relationships may develop over the years

Make yourself useful

Listen and share (i.e. teach and learn)

Do the work
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CONTEXTS

(Relevant to your Institution)

CONTEXTS(LOCALLY
RELEVANT TOMLE)

1. Neurosurgeryisveryhard to get into. Theyhave a
rotating set of volunteers medicalstudents 10-20
studentsfor research projects. Expectation isvery
high for neurosurgeryso theyneed pblications.
Theycome and go and will have their own projects
but theymight be able to workwith you if you help
themat same time.

2 Neurosurgeonsare very esults orierted!

3. Humble and Smart.(for the kind of worktheydo,

this is myimpression of our neurosurgeonsand the
ones| workwith).

4. OurRadiologyTechnologistsare solid, we need to
paxtnar with themon getting the best results




3. BLIENDING IN

« Actiw Listening
« Being a team member

« Realize that there may not be tradition of

e’ .
medical physicists in these procedures, so
you might be the first one. Build trust is the \s
first goal
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GOOGLE SEARCH FOR “MOVEMENT
DISORDER CENTER & PITYSICS™ TIZRMS

Vith comprehens ve ovaluation AMaionts, ve troat a number ofmovement disorders, induding tics ataxia, Prkinsons disedse, and dyonia

I Lk Dr.Helen Bronte-Séwartis the Jotn ECahill Family Professor in edeparmentof Neurdogyand

i
IheConerior Movemen Neur S Sheisa neur pecialist, whohes
WMissing: phwesss | Wust i Used her trining in mathematicsand| ,bicengineering, neurology, movementdisorders, andsingle
Paoplealso sarch for it e\eclmmvsldngym primates todevelopa rigoous translational programin motorcontml researchin
ST human ubject: Dr.Brate-Stewart istheDirecioroftheHumenMatar Contral
e g ANd borby, whereshe quantitative messuraments of
et motor befaviar, whicharebengimplementedin a wide rangeof MovementDisorders. She isalso heCo-
Missing:hyesee | Must i Director of the nter, Her r thebran’scontibutiontoaarmal
Lo, MOVEMENtin itative kinematcs, andhow
~w these are i fon Dr. Bronte Stewarts em
gﬂf:;#m‘"“‘"“"""" wasthe first in the UmedStateswumplmta sensing reuwumuabr from which they canrecord brain
Missing: e | Mustir signalsdirectly, and use the patiert’ o drive ion

I studiesin Parkinson's disease. Thisworkhasled toher tean receivinga BRAIN Initiative grant o pefarm
the first closed loopdeepbrain stimuatonstudes for gaitimparmentand freezing ofgait in Parkirsor's
disease. She isthe NorthAmerica Lead Investigatorfor the first pvotal interratioral trial ofadaptive DBS
M‘“‘"ﬂ #hrsen [ WLt in Parkinson’s disease — the ADAPT trial.

[T
eTonwrols digu

& - The PhysidLadestp Rlsn Amtricfaddar
e The Chai’s Rerpedie Fnal
» o= ot o Mk wmine | OhPhvaicsoaroho WD senat S

Co-chair with raidogs s s @ Inerest Goups
+ Run the reseachlals ndudhgeibiron
+ fun Master'spogaminimain — &tar

in (AP

(have physcsdegeed
Support gradude pogran adpot dssin
Bioengineeriy —joitt progamwih
orkoloy
Maiorleadershppostiars
+On steering conriteefor G Gt
(imaging) - SrahNelnChaied
department wih Sthal d Promay -
Sarah Relson
« Vice-chairfor feswar bl:o o KCand
exec ctte] ~Shamib Maundar
Uoad physs adradidiontaiingfor
fesidans felowg gracaudans patds
and masters sudn

" Would like to see theword “physicist” in this list

FELLOWSHIP TRAINED AT UCSF

hitn//amos3 azpmom/ahsiacts/ol /115 31018 REFAA1 R df
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4. COMMUNICATIONS

Collaborate

- When | am able togainresults to inform(positve
and/or negative) ”243

Share

- Be a Partner

- Even when delays, explain (we had many, covid,
research agreements, IRB, testingetc). Youmay
have to do this work*

* This sectionalso interconnected with logistics (a

topic we cove later) ASS!S“

Furkipate PP

5. UNDERSTANDING PATIENT FIRST

Physics forEvery Patient

Medical Physics 3.0 (MP3.0) is an initiative to enact, express, and enhance the full vale
of physics towards human health that includes practice, administrative, scientific, and
educational goals. It also includes exploration of areas beyond radiotherapy and
imaging

6. TEST/TEST/TEST*

« Image quality: We hawe tohelpassist with getting this done. We don’t have aresearch
magnet so have towoik tis in ‘between patients’, ‘after hours etc

« We had to schedule testing evenwhen therewas covid corcern

« We had to deal withseveral coil change outs (there is a special coil that needed tobe used —
neuroflex)

* when permitted, can we do adequate testing, minimizing patient
table time and ptimize esults?
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7.LOGISTICS

AR __ Wy

« Covid Work arounds '\‘

« Supply Chain issues

« IRB/Regulatory ,:’-—
« Safety \‘ ' l \ ;\ .
« Working with Vendors (Clearpoint™, GE™) f/,- — |

e NN

RESULT (THISISIWWHAT
PHYSICIANSHOSPITALS WANT)

« Neurosurgery and | are now writing the paper(about the details of our collaboration)
We also are continuing to setting up other collaborations (such as coil development,
pulse sequences and other possible procedural improvements)

« Good relations with neurosurgery, radiology technologists can be helpful for
radiology and other departments. Their procedures can drive the hospital and has high
visibility to the community. (they see med physics and radiology)




MEDICAL PHYSICS3.0 SMART EXPANSION

- “RAISE
AWERNESS
and ACTIVE!"
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CONCLUSION (& TAKEAIWWAYS)

Fundamentals: Being in the Hospital and Relevant.

Context (that includes fundamentals): Learn the Language.

Blending in:  You Might Be The First One In. Make Yourself Useful.

Communications: Partner and Inform.

Understanding Patients First: Physics For Every Patient

Test/Test/Test Do What You Need To Do To Ensure Procedure Has Best Opportunity.
Logistics/Supply Chains and Vendors:  Regulatory/Safety/Research Agreements.

- o o os W o -

Questions?




