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Radiation to Education:

Being a part of Scotland’s
Success in Radiography

Eva Starkey
Lechurer ir Diagnostic Radiography
Specialisi Radicerapher.

@

RADIOGRAPHERS & HUMAN TRAFFICKING
VICTIMS IN THE IMAGING DEPARTMENT

Carirea Maciver (carina maciver@nhes scot)
SoR Scottish Study Day - 26 October 2024
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Programme

Morning

10:30 - 10:35 Welcome and
summary of
Scottish Councll

10:35-10:45 President’s
Address

10:45-11:00 Radiographers
and human
trafficking

11:00-11:50 Human factors

11:50 - 12:05 IP survey

Questions followed by lunch

THE SOCIETY OF
RADIOGRAPHERS

Claire Currie

Tom Welton

Claire Currie on
behalf of Carina
Maclver

Kelsey Normand

Louise Mifsud

Afternoon

13:15-13:35
13:35 - 14:00
14:00 — 14:20
14:20 — 14:40
14:40 - 15:00
15:00 15:20

PhD student
experience

Dementia awareness
for AHPs

Philips - refreshing the
roots

Philips delivering
innovation that

martters to you -
Artificial Intelligence

Radiafion to
education

Imaging saves lives

Joanne Mitchell
Prof Elaine Hunter
Marc Turner &

Jacob Morgan
Louise Jones

Eva Starkey

Shaun Buchanan
& Karen
McGinniss

Coffee Tea & networking, followed by raffle and AGM



The Society of Radiographers i
Scottish Council Strategy 5% S O_R
2024 -2027 THE SOCIETY OF

RADIOGRAPHERS

Empowering radiographers in Scotland through excellent communication, sustainable
practices, influential leadership and practice to advance the profession to a brighter future

Creating a
sustainable
council




RADIOGRAPHERS & HUMAN TRAFFICKING
VICTIMS IN THE IMAGING DEPARTMENT
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AIMS

a Human trafficking: setting the scene for radiographers

e Dissertation project
e Take home points




HUMAN TRAFFICKING

"Human Trafficking is the recruitment, transportation,
transfer, harbouring or receipt of people through force, fraud
or deception, with the aim of exploiting them for profit”

- United Nations Office on Drugs & Crime, 2023 -

Labour Sexual Criminal Sham Organ
activity marriage harvesting




HUMAN TRAFFICKING: CONTEXT

iy | &

One of the biggest UK has an estimated Reported up to 88% of

criminal industries. 136,000 human human trafficking victims

+$30 billion per year trafficking victims have an interaction with
generated healthcare during captivity

(Byrne et al, 2019) (sohtis.org, 2024) (Lamb-Susca et al., 2018)




HUMAN TRAFFICKING & IMAGING

Characteristics of the imaging environment make it advantageous for victim
identification or disclosure (Prakash et al. 2023; Raker & Hromadik, 2021)

il

one-to-one radiographer / patient ',,:“ m
Speed of A&E attendance >
relationship medical imaging use
building
A ’
2

Magnetic

radiation safety
resonance safety




Exploring Diagnostic Radiographer’s

perceptions of recognising human trafficking
victims within the imaging department




RESULTS: 3 PRIMARY THEMES

a fﬁ Limited Confidence

\

e <& Awareness of Opportunity

\

e A Increasing Confidence
| L B




a (S Limited Confidence

| don't think I'm very confident in my own ability, to be
honest.../cause | don't have that much knowledge on like A

what it is, but B what to look out for even.

)
- Lucy -



G <&  Awareness of Opportunity
|

G6 tsa golden opportunity as radiographer to figure out,
because you can get rid of everyone else out of the room.

‘There’s radiation in here you can’t come in with your

friend/relative... whoever it is...and you can have that

conversation in a safe space.

95
- Chris -



© 1 Increasing Confidence
|

1 ...general signs of human trafficking and I think that it
could tie in with looking at other abuses as well because |
guess a lot of it is similar, so even if it was linked into

us...yeah, feeling equipped in both of them... 55

- Hayley -



KEY FINDINGS




Available from Unsplash: https://unsplash.com/photos/man-in-black-jacket-holding-black-and-white-quote-board-

=unsplash

=referral&utm_source

content=creditShareLink&utm medium

0Uw43gNMwbQ?utm

KEY FINDINGS

Patient-centred care
Public Health Crisis

Professional responsibilities : HCPC standard
of proficiency 2.3

“understand the importance of safequarding by actively looking for
signs of abuse, demonstrating understanding of relevant safeguarding
processes and engaging in these processes where necessary”




KEY FINDINGS




DOWNLOAD AND READ

Human Trafficking and
Exploitation: what health
workers need to know

Complete associated Human Trafficking
Turas eLearning module




FAMILIARISE YOURSELF
WITH COMMON
SIGNS & INDICATORS

Physical, psychological,
situational and radiological

No definitive sign — critical
thinking




INITIATE AWARENESS

Chat with colleagues

Have you thought about human
trafficking victims as potential patients?

Signpost to resources

Get it on the radar of your students

y \




Survivors of Hu

3@H T I s HOME ABOUTUS  SERVICES AWARENESS  GETINVOLVED BLOG  CONTACT
man Trafficking in Scotland

ENDING HUMAN TRAFFICKING IS EVERYONE'S
BUSINESS AND NO-ONE’S CONTRIBUTION IS
INSIGNIFICANT



Sighal Passed at Danger

Human Factors & Radiation Safety

Kelsey Normand
Advanced Practitioner in Education
Ninewells Radiotherapy Department, Dundee
kelsey.normand2@nhs.scot




The human factor 1s that
humans make mistakes

_ = ;/\'\
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ADMIT
ONE

|| MISTAKE






http://www.youtube.com/watch?v=IWHTyibmB7U



http://www.youtube.com/watch?v=rvK-g1rehpU

People make mistakes.





http://www.youtube.com/watch?v=vJG698U2Mvo



http://www.youtube.com/watch?v=FWVDi4aKC-M

RUN!

RUN!







Error Rate for Data Entry= 4%





https://www.mentimeter.com/app/presentation/n/al6oeq74nnrn7yz2k5p9vi2xqn61ndrn/edit

Basketballs

Maintaining radiation controlled area

Image appraisal

Safety questionnaires in MRI

Patient positioning

Undertaking an MRI scan

Reading or checking MRI safety questionnaire
ID checks

IR(me)R requirements ke ID, dose to patient etc
Patient condition within scan room

Onserving a non communiating patient respiratory
movement prior to exposure

Clothing artefoct

Contrastina CT scan

selecting the correct detector

Telephone ringing Patient fall Power cut

Lmp consideration

Keeping to time

Watching for extravasation when administering contrast

Satisfoction of search

Selecting the correct examination

X-tay image quality

Dose to patient

Stoff coming and going IN and OUT inOR

Human trafficking!

A second pathology

Forgetting to tell patient to breathe when looking at the
xray

Artefact on imaging

Alonely elderly patient

Individual student struggles if you are focussing onan

Wrong examination

Incomplete pregnancy check

Colleagues needing support

Gorlillas

Human traficking!

Unrelated pathology
Staff not feeling well

patient moving out of position while you have your back
turned

Somone with no lead apron on in a controlied area

On a specific area on the imoge, possibly missing
something in the outer image due to clinical question

Patient in general

mwommnummommww



Human imperfection is often ignored In

e Protocols
e \Work Instructions
e Risk Assessments

“Exceptional human performance is often relied upon in
healthcare”




If people just took care...



“While it's reasonable to expect people to pay
attention and take care at work, relying on this Is
not enough to control risk.”

-Health and Safety Executive






Human Factors

IS a science that considers-

How can systems be designed to support the right outcome even in spite of the fact that humans make
mistakes?












Other examples?

Non-Work

Speed limiter in cor

Inputting a new password twice. In case you mistyped it

once

Stand behind the line ot station

Lines across lanes when approaching a roundabout

Car will beep until you put your seatbelt on

Petrol and diesel different size nozzle

Emait-"you forgot to send attachment” message

‘Contains nuts' on a pack of peanuts

Symbol showing where filler cop on caris

Car reminding you to pick up mobile phone

Autocormrect

Seatbelt alarm in car if not plugged in

Cant start the washing machine without it being locked

Diesel stamp on furl ca

Bus stop announcements

MR safety notices

Work

AECs

Radiation sofety ights

Reminder that a grid is infout
Pause and check before exposure

Not letting you expose if you havent placed detector
properly in Bucky tray

Limited access doors for MRI

Bucky detection

X-ray table covers by the table

Tube refusing to move when it senses something closer

Colour coded corridors to allow patients to know whaot
area they are in

PAUSE AND CHECK

SAR limits on MRI

Protocols

Ul prompts

Automatic positioning

Adequate appointment times for the potient

detectors having different lights to warn you about which
one you use for each procedure

Checking PACS

MRI won't scan with scan room door open


https://www.mentimeter.com/app/presentation/n/alezj67hcu42wc1de1dby6v43tvha1n4/edit?question=fn67n49ww2nw

Human Factors & Accident Investigation






How Is this possible?




A Signal Passed at Danger” (—




Look to the system...




How Is this possible?

1. It takes approximately two miles for a train to stop.




"Put simply, because drivers have to
prepare to stop for up to two miles, and
several signals in advance, the problem

becomes less to do with signals being
passed at danger and more to do with
other events, principally the succession
of previous signals passed at caution.”






Green=Clear
Proceed Normally

All three sections of track
ahead of you are clear

)

g O ©
O QO @




Double Yellow: Preliminary Caution

Proceed expecting to slow down at
next signal.

Two sections ahead are clear, third
IS not.

O
@




Single Yellow: Caution

Proceed expecting to stop at
next signal.

The section ahead is clear, the
next one isn’t.
T

@
@




Red: Danger
Stop.

The next section of track is not
clear.

O
®

ole)
@




Pressure
on break

O
@

Continue Foot on Brake Stop

O
@




Pressure on
Continue Foot on Brake break Stop

Continue Slows Down Coasts Speed up

doesn’t break
- -

)

O




Red: Danger
Stop.

The next section of track is not
clear.

@
g




Human Factor= visibility of
the signals



Human Factor= automatic
response to the warning buzzer.



Automatic Warning System

o O
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Automatic Warning System

Horn!

g O ©
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Automatic Warning System

Horn!

O
@




Automatic Warning System

Horn!

O
@




e e e m e e n e s e ) —— f e ————— e m——— ——

The Automatic Warning System installed on all passenger trains in the UK is an example of a system that was not designed with
limitations of human attention im mind. It is a device fitted in the train cab, based on the now obsolete mechanical system of
signalling that used to signal either STOP or PROCEED. K sounds a bell when a clear (green) signal is passed and a buzzer when
caution or danger is signalled. If the buzzer is not acknowledged by the press of a button, then the train begins to stop automatically.
In commuter traffic, most signals will be at the ‘caution’ aspect, and given the frequency of signals (spaced 1km apart), most drivers
will face two signals per minute. Given the tendency for the attentional system to automate highly repetitive behaviour, many drivers
lose focus on the reasons for camying out this repetitive task, and act in reflex whenever the buzzer sounds. The end result is that
drivers often hear the buzzer and press the button reflexively without actively thinking about train speed and location.

source: Davies, D. (2000): Auvtomatic Train Protection for the Railway Nebtwork in Britain = A study. RA Eng., London.

Not reacting
But pro-acting

Consider your workplace- do staff react or pro-act to safety barriers?



Heinrich’s Triangle

o

 LostTime/
- Serious Injury




For each one
death

Number of
permanent
injuries

Number of
recoverable
injuries

Falls on the same level Contact with self Struck by
operated handheld tool moving vehicle



"All models are wrong, but some are useful.”

There are consistently greater numbers of less serious events
than more serious ones.

Many near misses could have become events with more
sSerious conseqguences.

All the events represent failures in control, so are potential
learning opportunities.



Nuclear Power
Oil and Gas
Aviation
Construction
Rall
Military



This seems a very broad topic area, where should | start?

Don't be discouraged by the breadth of issues that are covered by human factors.
This guidance will provide you with practical information to help you start to
manage human factors in your organisation. In particular it should help you to make
progress in addressing human factors in four main areas:

during risk assessments;

when analysing incidents, accidents and near misses;

in design and procurement; and

in certain aspects of day-to-day health and safety management.



Look at your risk assessments...

Step 1(b) What are the hazards Step 2- Who might be harmed & how

Step 3(a)- Current Controls

Step 3(b) Evaluate the risks

NS

How many of your ‘controls’ against risk are individual people?

Ask the guestion- what If someone makes a mistake?




Go beyond "human error”



[ Human Failure

[ Action Error Thinking Error ]




Error

Human Failure Types

hhmwdmuxmmm
move a switch up rather than down (wrong action on right object)
take reading from wrong instrument (right action on wrong object)
transpose digits during data input into a process control interface

memory omit 1o a
forget to indicate at a road junction
medical implement left in patient after surgery
miss crucial step, or lose place, in a safety-critical procedure
drive road tanker off before delivery complete (hose still connected)

human-centred design (consistency e.g. up
always means off; intuitive fayout of controls
and instrumentation; level of automation etc.)
checklists and reminders; procedures with
‘place markers’ (tick off each step)
Independent cross-check of critical tasks (PTW)
removal of distractions and interruptions

T behaviour 15 Dased on reMembered ries and procedures, Mistake
m”deuNnﬁchawm
misjudge overtaking manoeuvre in unfamiliar, under-powered car
L2 mmmuuamuﬂumvmm
b d-mhnl Mdmdmﬂ

g Associated with familiar tasks that sli .
k| require ittle conscious attention. P X
UL | These ‘skill-based’ emors occur if (Commission) o
/O | attention is diverted, even
] : =
< Resulting action is not intended: 3
‘not doing what you meant to do .
Common during maintenance and ¢ 4 -
repair activities. .
ﬂ
of judgement (involve mental gl
o] Processes linked to planning: info. Mistake
291 gatherin o i
g Action is carried out, as planned, |
using cons ; Knowledge-Based
»mummd PSR
action is taken: ‘do the wrong Mistake
mmwum

mmbnmmm»mm

L4 Mmmemmm

®  misdiagnose process wmmmmm
(due to lack of experience or insufficient / incorrect information etc.)




repair activities.

drive road tanker off before delivery complete (hose still connected)

Characteristics Failure Type Examples Typical Control Measures
v _ N A simple, frequently-performed physical action goes wrong: ®*  human-centred design (consistency e.g. up
o | Associated with familiar tasks that S ®  flash headlights instead of operating windscreen wash/wipe function always means off: intuitive layout of contrals
£ | require litle conscious attention. P & - ; nd | ion: level of i
10 | Thass ‘skilLbased" s oo if (Commission) move a switch up rather than down (wrong action on right object) ANl nSMAMSnEsin, i OF SIHmason e |
S| attention is diverted, even *  take reading from wrong instrument (right action on wrong object) | * checkiists and remindars; procedures with
1 | momentariy. *  transpose digits during data input into a process control interface o place markers’ (tick off each step)
2 | _ _ r— ory Tapss, omit 1o periom 3 required achon: N mdapandﬂnt.crus:s.-chack Ef-!:l'l‘tll:al tjmh:s (PTW)
Ilit&sulljng action iz not mtandad.l L « forget to indicate at a road junction removal of distractions and interruplions
not doing what you meant to do’. {ﬂ:&:ﬂ:} *  medical implement left in patient after surgery *  sufficient time available to complete task
Common during maintenance and *  miss crucial step, or lose place, in a safety-critical procedure "' wamings and alarms io help detect errors
-

often made by experienced, highly-trained, well-
motivated staff: additional training not valid




ycation Least
training effective

=
-,

“The current UK healthcare system is more like the hierarchy of
controls pyramid turned upside down.”

Most
effective




Red: Danger

Stop.

The next section of track is not
clear.

O
®




Nowadays...

O
@

Train Protection & Warning System



In design and procurement...

When considering different options for equipment...which ones support
you to do the right thing?

And when you are designing procedures or workflows, consider how you
can make the right thing to do the easiest thing to do.



In day to day operations...

Our jobs are hard! We have a lot of information to process.

Continually consider: how can we make this easier?

How can our systems of work become “error tolerant?” How can they
support the right outcome even when people make mistakes?



e RIsk Assessments

e INncident
Investigations

e Procurement

o Day to day work

Don’t forget the human
factor!
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THE CONCEPT AND BACKGROUND

 Inclusive practice and pregnancy enquiries

« SOR guidance IPS
* IR(ME)R

« CQC 19/20 report — Example of CT abdomen of a frangender person
where pregnancy checks were not completed

« The recommendation Imaging and radiotherapy departments should
ensure that their procedures are inclusive of fransgender and non-
binary pafients, including the procedure for making pregnancy
enquiries. To respect the patient’s privacy, they should be encouraged
to disclose their gender history and status, without fear of it being
recorded or shared without their consent. This may be achieved using
posters with inclusive and accessible language around gender. Staff
working in iImaging and radiotherapy departments should also be
trained in how to approach these matters through conversation while
respecting the dignity and privacy of patients.




w

WHY ME<¢

« Population diversity demographics, needs, care and support in the
context of person centred care

« Impact of stereotyping, stigma and discrimination
* Values based practice

« PPCC module

« Research modules and projects

l.mifsud@rgu.ac.uk



TN
THE MOTION

* Inclusive practice and pregnancy enquiries

 The SoR has published guidance fo assist practitioners in
understanding the needs of individuals with gender diversity and
fhose with diversity in their sexual characteristics. The guidance
introduces the Inclusive Pregnancy Status (IPS) form for diagnostic
imaging and radiotherapy, a questionnaire enabling patients and
healthcare professionals fo work together to sensitively build a
picture of an individual patient’s needs, gain informed consent and
keep appropriate documented records. They also
have continued to train, holding regular webinars. Despite this,
reports show areluctance to change practice and adopt this
guidance.

» Conference calls upon UK Council to survey member on the barriers
and the challenges of adopfing inclusive pregnancy status
guidelines and report its findings to members.



_— R
THE SPEECH

Inclusive Practice and Pregnancy Enquiries
Scotland

UK Council will support this motion



PROGRESS SINCE ADC

« SOR has a list of approved motions in order to establish a remit

* May 2024 - Professional Officer for Clinical Imag?i.ng and Radiation
Protection organising the IPS survey and sought involvement with
myself. | joined the group.

 Formal approval received from UK council to commence the survey

« June — an expert group of radiographers with range of experiences of
education/clinical implication challenges to develop questions



PROGRESS SINCE A
« June/July 2024 — | received first draft

« August — pre launch checks

« September - Survey launch via mailing list

DC



Q

SURVEY EMAIL

« We are conducting a survey to understand the barriers and
challenges SOR members might face when implementing the inclusive
pregnancy status guidelines and we invite you 1o share your views.

« Anonymised
* The survey link shared in this email is unique o you



TN
SURVEY EMAIL

About the inclusive pregnancy guidelines

» Since 6th February 2018, lonising Radiation Employers have been required
to have a written procedure for making enquiries of individuals of
childbearing potential to establish whether the individual is or may be
pregnant or breastfeeding.

* We developed inclusive pregnancy status guidelines to assist memlbpers in
fulfilling their professional and legal duties, whilst also delivering inclusive
care that is in line with The Care Quality Commission recommendations.

. FoIIowm a motion carried out af this year's Annual Delegates Conference
(ADC), the SoR is inviting members 1o share their experience of how their
employer responded to the changes required of IRIME)R 2017.



« Survey was open for 1 month with representation across the four
nations of the UK

« Some initial headlines but figures will change once all checks
finalised for the final report



TN

https://www.sor.org/events?page=2 @ A 9 M = @ % - O

E’a RGU Bookmarks (2B Moodle @ Timetabling Panopto m Support Services | R... m Student&Applicant... m Ax Policy RGU gl Mentimeter & Robert Gordon Univ... > [7) Other favourites

© Accessibility controls College of Radiographers  Jobs  Public & patient My Account Log out Welcome Louise

% SO R Learning & advice Employment support News Events Students About ‘ Q

Conferences Event Listings Event Hubs Annual Delegates Conference
Upcoming in-person events Upcoming conferences, study All our current and previous (ADC)
days, webinars and more event hubs in one place Providing you with the

opportunity to shape our
priorities

RADIATE: Wellbeing Enhancing Inclusive Practice SoR Reps' Summit 2024 Annual Radiotherapy

Caring for you, so you can care Training webinars Strengthening the voice of the Conference

for others Exclusively for SOR members radiography workforce Learning, sharing best practice,

and networking for
Radiotherapy professionals

« Orsearch engine ‘SoR inclusive pregnancy’



Enhancing Inclusive Practice Caring for trans and non-binary people:
Training Webinars

Practical tools for improving care

25 March 2024

This webinar considers diagnostic imaging and therapeutic
modality-based scenarios. We look at examples of challenging
situations that may arise when caring for gender diverse people,
and discuss how to overcome our fears or lack of understanding to
deliver person-centred care.

Have you struggled to access relevant and good quality
evidence-based inclusive practice training?

Caring for trans and non-binary people:
Understanding our patients

Recorded Webinars

Reinforce what you have learnt or

catch-up on what you missed by 13 March 2024
accessing all the recorded ) . . ) . )
N T r— This webinar covers the theory behind gender-inclusive practice,
Inclusive Practice Webinars here. considerations of appropriate language and what not to say or do,
and the health inequalities faced by gender diverse people.
Attendees will gain an understanding of why the use of pronouns

can be valuable, and be given an overview of current relevant
research.




—
RESOURCES

hitps://www.sor.org/learning-advice/professional-body-guidance-and-
publications/documents-and-publications/policy-guidance-document-
library/inclusive-pregnancy-status-guidelines-for-ionising

https://www.sor.org/events-programme/enhancing-inclusive-practice-
fraining/recorded-sessions

IR(ME)R annual report 2019/20: CQC's enforcement of the lonising Radiation
(Medical Exposure) Regulations 2017

https://outpatients.org.uk/ D OUTpatients

The UK's LGBTIQ+ Cancer Charity

l.mifsud@rgu.ac.uk


https://www.sor.org/events-programme/enhancing-inclusive-practice-training/recorded-sessions
https://www.sor.org/events-programme/enhancing-inclusive-practice-training/recorded-sessions

(A Edinburgh
C{*B Cancer Centre

™ Western General Hospital

THE UNIVERSITY
Research Training of EDINBURGH

PhD Student University of Edinburgh
* Institute of Genetics and Cancer (Edinburgh Cancer Research
Centre) (PhD) - 6 Years (Part-time)
* College of Medicine and Veterinary Medicine
July 2020 UoE
e Professor Val Brunton, Chair of Cancer Therapeutics
* Professor Mark Arends, Head of Edinburgh Pathology
* Supervision Team
* Professor Bill Nailon
* Professor Duncan Mclaren
* Professor Faraht Din
Review Team
e Dr Barry Laird
e Dr Rachel Harris
e 15t Year Review (Feb 2022)
« 2nd Year Review (Feb 2023)
» 31 Year Review (Feb 2024)



)

4+
8}3 Cancer Centre
(™ Western General Hospital

Edinburgh

Background

Clinical

Research Radiographer

Predominantly Clinical background

Pre- treatment AP Therapeutic Radiographer

*  Post graduate study Linked around my
clinical role

*  Expertise in various imaging methods and
modalities (MRI/CT/PET CT)

Student
* Undergraduate University of Liverpool
. MSc Queen Margaret University
Taught Component

— Image formation/pattern
recognition/interpretation
Research Component

— Examining a focal lesion on the Prostate
Gland with External beam Radiotherapy

* ESTRO,SCORFF

Lecturer
. Queen Margaret University
— Undergraduate
— Post Graduate

THE UNIVERSITY
of EDINBURGH
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Normal TissUe and Tumour response during of EDINBURGH
prostate cancer SBRT— (NCT04081428)

* Hypothesis: Individual patient heterogeneity in normal tissue and tumour
response to radiotherapy can be detected via volatile alkane release (VOC)
during high dose per fraction stereotactic body radiotherapy (SBRT).

* Primary objective : Identify biomarkers of response
* Secondary objective: To compare any such biomarkers with free circulating
tumour and normal tissue DNA in blood and urine

* PRINTOUT is a single centre pilot radiotherapy trial

* Low and intermediate risk prostate cancer patients

* 36.25@Gy delivered to the PTV and 40Gy to CTV over 5 treatment fractions,
* Samples of blood, urine and breath are collected from each patient

* RTOG toxicity scores.
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*Electro-magnetic transmitter inserted into the
patient

*Sensor plate with 16 antennae placed on
treatment couch

*Antennae can detect positional coordinates of
the transmitter in real-time

*Algorithm calculates displacement vector
against a reference position

*Visual representation of motion at treatment
console

*Beam halted manually by treatment staff
should motion exceed 2mm

THE UNIVERSITY
of EDINBURGH
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Clinical Implementation of Adaptive Radiotherapy

MR+ CT +>| Radiotherapy Planning |—>| Treatment Delivery+ CBCT |— 4

DW MRI ‘

Adaptive Radiotherapy research
Image Analysis
*Rectal Motion
*Lirethra motion
Radiotherapy Physics
*Isodose Levels

Big Data Analytics
*PROMS
*CF DMNA
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o Impact of treatment delivery time on rectal

volume and toxicity during SABR prostate radiotherapy
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Authors: Joanne Mitchell, Joella Wright, Susan Adamson, Donna Burns Pollock, Michael Trainer , Duncan McLaren, Bill Nailon. Western General Hospital,
Edinburgh Cancer Centre, Department of Clinical Oncology, Edinburgh, EH4 2XU, UK
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CO/) Edinburgh Impact of treatment delivery time on rectal
4*\)

Background: The PRINToUT study (Using breath analysis to PRedlct Normal TissUe and Tumour Aims and Objectives: Using data collected as part of the Printout Study this project aimed to examine
response during prostate cancer SBRT) is currently being undertaken at the Edinburgh Cancer any relationship between treatment delivery time, rectal volume treated and reported toxicity during
Centre . Eligible patients are treated following PACE B guidelines (36.25Gy 5#, 7 days) with the SABR prostate radiotherapy.

study comparing biomarkers of response for treatment adaptation/personalisation .Volatile
organic compounds in the breath are being monitored and compared against circulating tumour
and normal tissue DNA (cfDNA) in blood and urine samples . All patients undergo a pre-
treatment planning MRl and CT scan with Preand Post CBCTs acquired daily, prior to treatment
delivery. PROMs are recorded prior to treatment delivery, on immediate completion of
treatment and atregular follow up time points

Methods:

* Retrospective Analysis of 15t9 patients recruited to the PRINTOUT study

« All patients followed departmental bladder and rectal preparation protocol

* Rectum contoured on planning CT data set

* Pre and post CBCT acquired and contoured

* Treatment delivery time measured between the pre-treatment CBCT and the post treatment CBCT

Results Conclusion
— : — P[B/| 6 | 12 | 6m | 12m | 18m | 24m - - —
) Time taken to deliver each fraction In this cohort of patients observed, initial
. of SBRT Recorded Rectal Vol T L wk | wk oS oS oS 0S analysis does not highlight any association
35.00
o 1 0 1 0 0 0 0 0 between increased treatment delivery times
e wFractiont and overall higher patient reported toxicity
s wfaion? 100 2 0 1 0 0 0 0 0 scores. Although rectal volumes fluctuated
e — 3 0 1 1 0 RIP RIP RIP throughout again this study has found no
1500 I w0 — correlation between rectal volume change
1000 | ||| ‘ | Vol T 4 0 0 0 1 1 0 0 and overall treatmentdelivery time . Itis
500 @ stabey hoped further dosimetric evaluation, using
000 . . > 0 1 1 0 0 0 DVH analysis, will further evidence that on
AL A A “ 6 0 1 0 0 1 0 treatment time is independent of associated

Figure 1- Treatment delivery time 7 0 0 1 0 0 treatment toxicity and aid in the essential,

«Actual treatment time 11.42- 0 clinical on treatment decision making

19.18mins 8 1 1 3 1 0 process of the RTT.

e e L oo .= [0]o[o]1]o] o

examined Figure 2- Recorded Rectal Volume Table 1- Reported RTOG G.l. Toxicity Scores recorded to date

2 out'llers ! obser\{ed in both . 7 of the 9 patients examined had a planned rectal volume  *With the exception of one patient (pt 8) all patients in this

occasions on #4 with both patients .

reporting acute GU toxicity larger than the overall on treatment average volume cohort have reported minimal RTOG G.l. scores

P J *Patient with the largest volume overall recorded the highest *Scores indicate that any initial acute toxicity did subside (Pt 8)
© d
acute RTOG Gl toxicity score (see Table 1) with late scores reported as more manageable : orrespop ence to

Jjoanne.mitchell@nhslothian.scot.nhs. uk
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Lat Lng vrt

03 -1.08 -1.71 m

G1GU G2GU G2GU Gi1GU
Lat Lng vrt GOGI GOGI G1GlI GOGI
29.34 30.88 34.88

Lat Lng

G2GU G1GU GOGU
Lat Lng vrt GU

11.5 15.08 10.8 GOGlI GOGI Gi1aGlI Gi1daGl
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Showing do:
from image
Printout

4t # pre CBCT
*\/36 4.2cc
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Printout - Unapproved - Printout -_Blended with re

4t # post CBCT
*V36 1.7cc
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GOGUTP3Long 0.8469 G1GULatTP3 0.1337

GOGUTP3Lat 0.152 G1GULongTP3 1

GOGUVRTTP3 0.3307 G1GUVRTTP3 0.9718

G1GULongTP1 0.9235 G2GULatTP1 0.0294

G1GUVRTTP1 0.3962 G2GULong 0.4857

G1GULatTP1 0.1039 G2GUVrt 0.9183

G1GULatTP2 0.3278 GO0G1LatTP3 0.01329
G1GULongTP2 0.3278 GOGILongTP3 0.9307

G1GUVrtTP2 0.2996 GOG1VrtTP3 0.7837
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Authors: Joanne Mitchell, Duncan Mclaren, Bill Nailon . Western General Hospital, Edinburgh Cancer Centre, Department of Clinical Oncology, Edinburgh, EH4 2XU, UK

Background: The widespread adoption of hypo-fractionated stereotactic ablative radiotherapy
(SABR) for treating prostate cancer has led to an increase in the use of specialised techniques for
monitoring inter- and intra-fraction motion. The aim of this study was to critically review two such
systems and to present initial findings on their use within a SABR prostate clinical trial reporting on
measured displacements, and the impact this has on dose to the bladder and rectum, and acute
patient reported toxicity.

Results

1 1 m I m W *The largest motion detected in both
at dd I g groups was in the anterior/posterior

Rl 03 | 08 ] AN HCL 006 | 013 | 04 | girection (-1.70mm, -1.11mm) (Fig1)

RP2 0.02 | -0.06 | -0.03 HC2 001 | 005 | 045 | «Forall patients movement was less

RP3 -0.04 -0.04 0.13 HC3 0.01 -0.02 0.07 than 2 mmin all directions during

RP 4 0 0 0.02 HC4 023 | 031 | -111 | treatmenttime (Fig1)

RPS 003 | 002 011 HCS 0.03 0.01 107 | *Accounting for displacements the

" " average delivered dose to the bladder
il 0 0.02 009 HCE 003 | 003 L S 427.5cGy- 1575.5 cGy (RP group)

Re7 | oo [ 017 | 023 || W7 [ 003 | 033 | 057 | icr0 010Gy 1312.63 cGy (HC
RP8 | 009 | 025 | 043 || He | 015 | 022 | 082 | group)(Fig2)

Methods:18 patients recruited to the PRINToUT clinical trial (UK-NCT04081428), Using breath analysis
to PRedIct Normal TissUe and Tumour response during prostate cancer SBRT, study (IRAS 240335)
wereincluded in this critical review. 9 patients underwent transperinealimplantation of the RayPilot
(RP) transmitter and 9 patients were fitted with the urinary catheter system RayPilot Hypocath (HC).
Real time positional information was recorded at 1 second intervals in x,y and z directions throughout
treatment for both systems. A protocol wasin place for manual intervention to halt beam delivery for
motion exceeding 2 mm. All patients were treated with 36.25 Gy to the prostate gland in 5 fractions
over 7 days. Gold markers were implanted for positional verification and cone beam computed
tomography scans were acquired before and after each fraction of treatment. Acute RTOG PROMs
were collected at baseline, end of treatment, 6 weeks and 12 weeks post treatment.

2000

0 H4+—+—+——H+—t++++t++

B Mean bladder dose

1000 - M Mean Bladder Vol

Mean Rectal Dose

500 1
M Mean Rectal Vol

Patient

Fig 2- CBCT Analysis

RPY 0 0 0 HC9 001 | 008 [ 011 | ~Average delivered doseto the rectum
Fig 1-Ave on Treatment Displacements 1337.5cGy-2053.cGy (RP group) and
1218.87 cGy- 1861.13cGy (HC
group)(Fig 2)
Tox TC bwk | 12WK [ Tox TC bk | 2wk | “Moreoccasions of grade 2 and above
oo 1 0 7 S0GU 1 1 1 GU toxm.lty were reported in the HC
group (Fig3)
616U 4 7 b 616U 4 3 3 *Grade 3 toxicity was not reported at
G2GU 4 2 0 G2 Gl 4 3 1 the 12-week FU (Fig 3)
GOGl 3 1 5 G3GU 0 2 0
Glal 4 7 L GOGl 4 4 [}
G246l 2 0 0 Glal 5 2 1
G3al 0 1 0 G246l 0 2 0
RP group 636l | 0 1 0
HC group

Fig 3 -Acute RTOG Tox

Correspondence to

joanne.mitchell@nhslothian.scot.nhs.uk

Conclusion: From the preliminary data presented the urinary catheter-based HC device, which has been
developed from the transperineally inserted RP system, has proven, in this small group, to be suitable
system for real time motion monitoring during prostate SBRT. Furthermore the HC system is much less
invasive for patients and having the ability to control bladder volume, at the time of treatmentdelivery,
by way of the catheter, has helped with a more efficient workflow . The next logical step would be for full
integration with the treatment linac to allow automatic halting of the beamfor a given action level.
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Key Hypothesis

New Adaptive Radiotherapy Strategies based on real-time positional data, time
of treatment imaging and derived biological and imaging biomarkers result in a
reduction in acute and late normal toxicity
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Aims
* Assess Impact of Rectal Wall and Bladder Toxicity from SBRT prostate treatments

e Assess the implications for ART when using a real time motion management system in
combination with CBCT imaging

* Assess the motion of the prostate during treatment delivery and any impact to the
delivered dose to the OARs and tumour.

Objectives

 To develop methodologies for use of real time motion tumour tracking and CBCT
imaging data to inform radiotherapy treatment decisions

* Investigate correlations with linked factors and significant treatment related toxicity.

 Embed the findings to create a methodology and protocol on who, how and why you
need to adapt that can rapidly be implemented into a radiographer led workflow
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*Year 3

Publication
Clinical Implementation of Adaptive Radiotherapy
e Submission to TipsRo

Clinical
Initial Investigation in to Urethral matching using CBCT
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Session Timeline
Patient Positioned on treatment
Couch and transmitter registered
Kv Image
CBCT
Delivery of first Arc
Delivery of Second Arc
Delivery of Third Arc
CBCT

* Plan V36 Gy 0.35 cc
e 15t # pre CBCT V36 0.69cc
e 15t # post CBCT V36 0.78cc

THE UNIVERSITY
of EDINBURGH
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% of total session time motion
greaterthan 2mm

16

14

12

10 Hlat

i Lng
Vrt

4

2

0

ZC018

Motion recorded

DVH calculations representing
all pre and post CBCTs over all
5 treatment sessions

- i
lPl RP2 RP3 RP4 RP5 RP6 RP¥ RE8 RP9 H(1 HCO2 HC3 HE4 HC5 HCB6 HOY HE8 HCO

ERRRRsmes | 000000000 000
LWL R W ORMW

Wlat mlng mVrt
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Year 4
Investigation in to Urethra as an OAR in prostate SBRT

*Urethra — ‘The New Kid on the Block ‘ (%]

*Correlation with GU toxicty 2

*Positional Uncertainity on CBCT

*Urinary Catheter allows visualisation of urethra on CBCT

1.  ZilliT, Achard V, Guevelou JL. Intraprostatic Urethra: The New Kid on the Block for Prostate Cancer Radiation Therapy? IntJ
Radiat Oncol Biol Phys. 2022;113(1):92-5

2. Leeman JE, Chen YH, Catalano P, Bredfeldt J, King M, Mouw KW, et al. Radiation Dose to the Intraprostatic Urethra Correlates
Strongly With Urinary Toxicity After Prostate Stereotactic Body Radiation Therapy: A Combined Analysis of 23 Prospective
Clinical Trials. Int J Radiat Oncol Biol Phys. 2022;112(1):75-82
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Contents lists availsble at ScienceDirect
Technical Innovations & Patient
Support in Radiation Oncology

journal hamepaga: www_sciencedirect comijournalitechnical-innovations-and-
patient-suppaort-in-radiation-oncology

ELSEVIER

Research Article

i

Clinical implementation of real time motion management for prostate
SBRT: A radiation therapist’s perspective

Joanne Mitchell ™", Duncan B. McLaren “°, Donna Burns Pollock”, Joella Wright *,
Angus Killean *, Michael Trainer ", Susan Adamson *, Laura McKernan *, William H. Nailon "

* Deparment of Chinical Oncology, Edinburgh Concer Centre, Western General Hospital, Crewe Foad South, Edinburgh Edd 2XU, UK
* Department of Oncolagy Physics, Edinburgh Cancer Cenire, Western General Hospind, Crewe Rood Sourh, Edisburgh BN 2X0, UK
© instife of Generics eonid Cancer, University of Edinburgh, Western Geraral Crewe Rnad Sourh, Edinburgh £H¢ 2XU, UK
9 Schoal of Engineering, the University of Edinirgh, the King's Bullding, Muyfield Boad, Edinburgh EF9 30T, UK

* College of Medicine and Veserinary Medicine, the Universiny of Edinburgh, UK

ARTICLE INFO ABSTRACT

Keywards: Eackgroued ond purposs: The adoption of hypo-frarti ic body radi  (SBRT) for treating

Adaptive radlatherapy prostate cancer has led to an increase in jiali i for prostate motion. The sim of this

Pt sanoer study was 1o i review a radiati ist (RTT) led process in which two such

:-f:;“"" ":.:}“"5 systems were ulilised, and present initial findings on their use within 2 SERT prostate clinieal erial

preet Murerials and Methods: 18 patints were investigated, nine wers fitted with the Micropes RayFike™ (R system

(Micrapae: Medical, Gothenburg, SE) and nine were fitted with the Micropos Raypilot Hypocath ™ (HC) system.
36.25 Gray (Gy) was delivered in 5 fractions over 7 days with daily pre- and post-trestment cone beam computed
tomoagraphy (CBCT) images acquired. Acute toxicity was reported on completion of treatment at Six- and 12-
wesks post-treatment, using the Radiation Therpy Oncology Group (RTOG) grading system and vertical
[¥rt), bongitudinal (Log) and Gateral (Lat) transmiter displacements recorded.
Resudes A significant difference was found in the Lat displacement between devices (P<0.0031 A more consistent
bladder wolume was reported in the HC group (6503 cc o 483.7 cc BP, 196.11 cc to 31385 cc HC)L No sig-
nificant Cifference was observed in mean dose 1o the biadder, rectum and bladder dose masimum between the
groups. Comparison of the rectal dose magimum between the groups reported a significans resull (P=0.09).
Comparing displacements with toxicity endpoints identified o significant correlatione: Grade 2 Genitourinary
(GU) ar € weeks, P<0.02%; and no toxicity, Gastrointestinal (GI) at 12 weeks P=0.013.
Conclusionr: Both the disectly inplanted RF device and the urinary cathetes-based HC device are capable of real
time mation monitoring. Here, the HC system was advantageous in the SERT prostate workflow.

Introduction

Ultra hypofraetionated SBRT, for the treatment of prostate cancer is
not yet standard of care in the UK. However, there is growing evidence
supporting its adoption because of the potential for therapeutic benefit
and the convenience of fewer fractions of radiotherapy [1-4]. Acute
toxicity reported by patients in the PACE-B trial showed no increase in
gastrointestinal (G1) or genitourinary (GU) RTOG side effects in those
treated with five fraction SBRT when compared to conventional frac-
tonation schedules [5]. More recently long-term follow-up of these
patients has reponted similar results, with the study concluding that five

fraction SBRT should now become the standard of care for patients with
low or intermediate risk prostate cancer [6,7].

The increased dose per fraction, strict planning margins and steep
dose gradients required for SBRT mean that any geographical errors in
dose delivery can result in significant adverse toxicity o the bladder and
rectum, the main organs at risk (QAR) in prostate radiotherapy [8-10].
‘Whilst advanced radiotherapy techni such as vol tric maodu-
lated arc therapy (VMAT) and image guided radietherspy (IGRT),
enable the accurate delivery of highly conformal radietherapy [11-13]
this level of predsion comes with extra concerns and can still result in a
gengraphical miss of the tumour [14]. More specifically, the position of

* Corresponding suthor at: Edinburgh Cancer Centre, Wesem General Hospital, Crewe: Road South, Edinburgh EH4 2XU, UK.

E-muil address: Joanne M

1scolnhs uk (1. Mivchell).

https://doi.org/10.1016/].tipsro.2024.100267
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Year 4

*CT/CBCT match to Urethra
*10 Patients fitted with Hypocath
*4 TR

o  Assess the feasibility of undertaking this match online
o  Assess any difference in planned dose and delivered dose to urethra
o Assess any difference in delivered dose to the PTV, bladder and rectum
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MRI+ CT p| Radiotherapy Planning

| Treatment Delivery + CBCT

* Therapeutic Radiographers
* ‘intelligent’ adaptation

* real time decisions

Y

DWMRl | ———— _Adaptive Radiotherapy research
Image Analysis

*Rectal Motion

*Urethra motion
Radiotherapy Physics

*Isodose Levels
Big Data Analytics

FROIMS

*CFDMA
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Real-time motion during SABR treatment delivery; the
impact on patient reported toxicity

1. Introduction

1. Radiotherapy for Prostate Ca

2. Prostate SABR treatment

3. Adaptive Radiotherapy

4. Role of the Radiographer in the adaptive cycle
2. Motion in Radiotherapy

1. Overview

2. Prostatic motion

3. Motion Monitoring
3. Motion in Prostate SABR

1. OARs
2. Prostate Gland
3. Urethra
4. Patient Reported Toxicity
1. Acute

2. Late

THE UNIVERSITY
of EDINBURGH
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Research ‘ Clinical Trials ‘ Service Development

*Rejection is part of the process
*Develop a thick(ish) skin
eLearn about yourself

* |t is a journey

‘You Don’t Start a PhD knowing what you know
at the End of a PhD *
Dr Rachel Harris (Doctoral Den, UKIO 2019)
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Deeper
Purpose

“Please consider how you can uphold
the rights of people with dementia in your
working life by listening to carers who
have a clear understanding and
agreement of the ‘wishes’ or ‘rights’ of
the person they support.”

Thea

‘I want to see systems & processes that
recognise need, person centred public
policy, and people treated with dignity.”

Margaret



Prevent.
Care.
Cure.

Dementia. o Ery
Every AHPs Business

* People with dementia are frequently admitted to hospitals, often
with illnesses that could be managed at home. (sion 2023)

* People living with dementia who are over 65 years have on average
4 comorbidities. (sien 2023)

* Projected estimates show a 50% increase in the number of people
with dementia over 65 over the next 20 years (scottish Government 2023)

« Approximately a third of people with dementia in Scotland are In
residential care and those residents make up about 65% at least of
overall care home population. (Scottish Government 2023)

* The rate of mortality caused by Alzheimer’s disease and other dementias was
125 deaths per 100,000 people in 2023. This makes these conditions one of the

Iead|ng causes Of death in SCOtIand (National Records for Scotland 2024) .




FACTORS LINKED TO DEMENTIA RISK

EARLY LIFE MID-LIFE LATERLIFE
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Quality of Hearing High Depression  Traumatic Physical Uncorrected
education impairment cholesterol brain injury inactivity visual impairment
Diabetes Smoking High blood Obesity Excessive Social Air

pressure alcohol isolation polluiion
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Prevent.
Care.
Cure.

Alzheimer
Scotland

Action on Dementia

How's your brain health?

Take this 5 minute quiz to find out
some tips and advice to keep your
brain healthy.




People livinq
with dementia and

their suppor{’ers

A

People living
with dementia

should be able

Universal

Evidence-based

to access each
element when

ISR Variety of formats
Accessible to all

/\A

Allied
Health

Pro{essioml

www.alzscotorg/ahpresources | www.cpcs.online

AHP resources and information

1alised acc

Professmnals (AHPS

“l am accessing
tailored consultations,
support and
education”

8 &
N/
Targeted

Self management
Support and advice
Collaborative working
Tailored consultations
Education

‘I am supporting
people to build the
knowledge, skills
and confidence to
improve peoples
experience of care”

Individualised

Personalised and tailored AHP
rehabilitation and reablement
AHP-led interventions
One-to-one support

’. Alzheimer
&A Scotland

Action on Dementia

People will
move between
universal, targeted

and individualised
as their needs
change




Action on Dementia ¢
bnb_n]‘ . \ % .

things you should know o
about dementia

Dementia is not a natural part of
ageing

2 Dementia is caused by diseases
of the brain

Dementia is not just about losing
your memory

It’s possible to live well with
dementia

There’s more to the person than
the dementia




ReThink DeMEentia

What CAN you do ?
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Environment

« Sighage

* Flooring

* Quiet Space
* Navigate

* Lighting

« Seating

 https://lwww.alzheimers.org.uk/sites
/default/files/2024-09/dementia-
friendly-environments-checklist.pdf




Family and
friends,

your greatest
asset
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Tips for talking.

» This booklet has some tips for
talking.

* You may need help with some of
the tips.
* You can use the tips that you like.

* There is advice at the end of the
booklet for the people you talk to.

https://www.alzscot.org/sites/default/files/2024-
08/Tips%20for%20Talking%202024%20updated %
20August%202024 .pdf
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Signpost
and support

» 24 hour free helpline
 www.alzscot.org/ahpresources
 Www.cpcs.online

* National AHP dementia forum
 Dementia friends

« NHS Turas for skilled in dementia
« www.alzscot.org/ahpwebinars

Be confident and curios

24 HOUR
Dementia

Alzheimer
Scotland

Action on Dementia

-

Helpline

Freephone 0808 808 3000
Email helpline@alzscot.org



http://www.alzscot.org/ahpresources
http://www.cpcs.online/

ehunter@alzscot.org

@elaineahpmh

@AHPDementia

#AHPConnectingPeople
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Refreshing the roots

Basic parameters in digital X-ray introduction

Marc Turner & Jacob Morgan
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e DR, adark art?

* [Introduction presentation

* On-site, hands-on workshop

 understanding of over- and underexposure, using the
exposure index and ROlI.

136 © Koninklijke Philips N.V.



The Story So Far

Kicked off June 2024

Delivered to 7 customers so far
Great Feedback

Continuous improvement supported
By Philips

@@

éCPD Now

137 © Koninklijke Philips N.V.



PHILIPS
P

Feedback 7

"Loved how you linked theory with real-world
application. It made everything much more
relatable.”

"You really helped me understand how important

. . . . c III
balancing kV and mAs is for image quality. GreatJob.,,I now feel more confident in using AEC and

understanding its impact on image consistency. Great
session!"

"The training was engaging and relevant to our daily
work — I’'m already thinking about changes to my

technique. :
"Your explanation of kV and mAs was clear and easy

to understand — it made a real difference!"

138



Setting The Scene s

* Conducted in customers x-ray room

* Philips DIDI4 , C90 or 7300C rooms

 Small groups sessions ran throughout the day

e Skull phantom and base image using AEC

* |nteractive session, Don’t worry no quiz.....Yet!

e Adjusting exposure parameters (kV and mAs) and EI_ T

139 © Koninklijke Philips N.V.



Base image @

This will be our reference image. For our next
images we will try to predict the effects of
parameter changes

All images for this presentation were taken with a
Philips DigitalDiagnost C90 radiography system for
the purpose of this workshop with the use of a
skull phantom

Where comparisons are made, they will be in
reference to the base image on slide [10] unless
otherwise noted.



Base image @

This will be our reference image. For our next
images we will try to predict the following

This image will be acquired with full AEC
on El_7250

* What kV would you expect to use?
We will use 70 kV for this exposure

* What would you expect on mAs?
We would expect around 10 — 12 mAs

What do we expect of the image coming out regarding:

1. Noise level
‘Normal’

2. Contrast
‘Normal’

3. Exposure Index
El_s 200 - 300



LAT

Gebruiker: eleva 70 kV

Schedel Schedel LAT

EL_T:250

e



Gebruiker: eleva 70 kV

Noise area

How clearly can the fine details be
distinguished

Contrast area
How much difference in grey tones
is seen

Schedel Schedel LAT

EL_T:250

e




LAT

Gebruiker: eleva 70 kV|11,58 mAs |

Schedel Schedel LAT|EI_s: 187 |EI_T: 250| DI: -1,3

e



LAT

Zeterug

Annuleren

[l
Gebruiker: eleva 70 kV 11,58 mAs 29,6 ms 42,6 uGym? Schedel Schedel LAT|EI_s: 187 |EI_T: 250| DI: -1,3

— ]

e




LAT

Gebruiker: eleva 70 kV 11,58 mAs

Schedel Schedel LAT |EI_s: 80| EI_T: 250 |DIL: -5




LAT

Zetterug

T

§ ) Annuleren |
5]

Gebruiker: eleva 70 kV 11,58 mAs Schedel Schedel LAT| EI_s: 5535|EI_T: 250|DI: +13,5




Base image

This will be our reference image. For our next
images we will try to predict the following

e

This image will be acquired with full AEC
on El_7250

e What kV was used?
70 kv

e What mAs was used?
=12 mAs

What do we see in the image regarding:

1. Noise level
‘Normal’

2. Contrast
‘Normal’

3. Exposure Index
187




Increased kV

First, we will look at the influence of kV

-+

This image will be acquired with full AEC
on El_t250 and a 20 kV increase to 90 kV

* What kV would you expect to use?
We will use 90 kV for this exposure

* What would you expect on mAs?
Lower, around 1/4th (10 kV rule). More photons penetrate the object,
which will lead to less photons needed to achieve AEC dose

What do we expect of the image coming out regarding:

1. Noise level
The noise level would remain approximately constant since we are
stopping the image at a fixed AEC dose

2. Contrast

The image will have less contrast, the penetration of the beam is such
that differences between structures are smaller

3. Exposure Index

The exposure index should still be around El_s 187 since we did not
chance the AEC dose. It’s allowed to vary a bit due to anatomy
variations and system components delay



(—

LAT

Gebruiker: eleva 90 kV

Schedel Schedel LAT

EL_T:250

e
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1
Gebruiker: eleva 90 kV 3,03 mAs 9,2 ms 18,5 uGym? Schedel Schedel LAT EI_s: 185 EI_T:250 DI:-1,3

e



Gebruiker: eleva 90 kV 3,03 mAs Schedel Schedel LAT EI_s: 185 EI_T:250 DI:-1,3 [ 3= 5

70 kV AEC El 1250
mAs = 12 | El s 187 | DI -1,3 | Green




Increased kV

First, we will look at the influence of kV

e

This image will be acquired with full AEC
on El_t250 and a 20 kV increase to 90 kV

e What kV was used?
90 kv

e What mAs was used?
=3 mAs

What do we see in the image regarding:

1. Noise level
The noise level did indeed stay approximately equal to before. The
image might appear different due to contrast influence on perception

2. Contrast

We see a decrease in contrast between neighboring structures. The
image is less ‘black & white’ and more grey-ish
3. Exposure Index

El_s =185 (compared to El_s 187)




Decreased kV

Now we will look at the influence of kV

L

This image will be acquired with full AEC
on El_t250 and with a 14 kV decrease to 56 kV

* What kV would you expect to use?
We will use 56 kV for this exposure

* What would you expect on mAs?
Higher, around 4x (10% rule) since now the photons are less able to
penetrate. Needing more photon input to reach AEC dose

What do we expect of the image coming out regarding:

1. Noise level
The noise level would remain approximately constant since we are
stopping the image at a fixed AEC dose

2. Contrast

The image will have more contrast, since penetration is less. This
enhances the differences between structures

3. Exposure Index

The exposure index should still be around El_s 187 since we did not
chance the AEC dose



LAT

Gebruiker: eleva 55 kV

Schedel Schedel LAT

"H_T:250

e
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Gebruiker: eleva 55KV Schedel Schedel LAT xFI_T: 250
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Gebruiker: eleva 55 kV 48,88 mAs

Schedel Schedel LAT EI_s: 147 EI_T:250 DI:-2,3

e



LAT

Gebruiker: eleva 55 kV 48,88 mAs

Schedel Schedel LAT EI_s: 147 EI_T:250 DI:-2,3

70 kV AEC El 1250
mAs = 12 | El s 187 | DI -1,3 | Green




Decreased kV

Now we will look at the influence of kV

-+

This image will be acquired with full AEC
on El_t250 and with a 14 kV decrease to 56 kV

e What kV was used?
56 kV

e What mAs was used?
=50 mAs

What do we see in the image regarding:

1. Noise level
The noise level did indeed stay approximately equal to before. The
image might appear different due to contrast influence on perception

2. Contrast

We see an increase in contrast between neighboring structures. The
image is more ‘black & white’ and less grey-ish
3. Exposure Index

El_s =147 (compared to El_s 187)



Decrease AEC sensitivity

The next step will be to look at how our AEC
sensitivity influences the image

L

This image will be acquired with full AEC
on El 7125

* What kV would you expect to use?
We will use 70 kV for this exposure

* What would you expect on mAs?
mAs should go down, by half. The sensitivity is directly proportional to
the amount of mAs

What do we expect of the image coming out regarding:

1. Noise level

The image would appear more grainy, since we are now accepting
about half of the photons

2. Contrast

Since we did not change the penetration of the beam it should be
somewhat equal to our base image

3. Exposure Index

El_+ 125 corresponds to 1,25 uGy, it should be almost half of our base
image El_s 187



—

LAT

Gebruiker: eleva 70 kV

Schedel Schedel LAT

ELT:125

e
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Schedel Schedel LAT FLT-125

Gebruiker: eleva 70 kV
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LAT

Ietterug:

Annuleren

Gebruiker: eleva 70 kV 5,6 mAs

Schedel Schedel LAT EI_s:91 EI_T:125 DI:-1,4

e
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Gebruiker: eleva 70 kV 5,6 mAs Schedel Schedel LAT EI_s:91 EI_T:125 DI:-1,4 [ J:5]

70 kV AEC El 1250
mAs = 12 | El s 187 | DI -1,3 | Green




Way too low kV
We will shortly step back to kV to do some
dramatic changes there as well

L

This image will be acquired with full AEC
on El_1 250 and 40 kV

* What kV would you expect to use?
We will use 40 kV for this exposure

* What would you expect on mAs?
A very high mAs since our penetration is now so low that almost no
photons reach the AEC

What do we expect of the image coming out regarding:

1. Noise level
The noise level would remain approximately constant since we are
stopping the image at a fixed AEC dose, however we ARE pushing it

2. Contrast

The contrast will be very strong, differences in softer/smaller
structures are very exaggerated

3. Exposure Index

The exposure index should still be around El_s 187 since we did not
chance the AEC dose



LAT

Gebruiker: eleva 40 kV

Schedel Schedel LAT

EL_T:250

e
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Beeld wordt verwerkt ...
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LAT
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Gebruiker: eleva 40 kV 16,39 mAs

Schedel Schedel LAT EI_s:2 EI_T:250 DI:-20,8

e



LAT

Gebruiker: eleva 40 kV 16,39 mAs

Schedel Schedel LAT EI_s:2 EI_T:250 DI:-20,8

o E

70 kV AEC El 1250
mAs =12 | El s 187 | DI-1,3 | Green




Way too low kV

We will shortly step back to kV to do some
dramatic changes there as well

e

This image will be acquired with full AEC
on El_1 250 and 40 kV

e What kV was used?
40 kV

* What mAs was used?
=16 mAs (would have been 2000 mAs if exposure was allowed to
finish to AEC dose!)

What do we see in the image regarding:

1. Noise level
The noise level didn’t stay constant. This was caused by the inability
to penetrate the skull at 40 kV.

2. Contrast

Contrast has increased. But the amount of noise is making it very
difficult to judge.

3. Exposure Index

El_s =2 (compared to El_s 187)
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Conclusions =

Altering kV has most influence on the contrast in the image.

Altering mAs has most influence on the noise level in the image.
Altering Sensitivity is in essence the same as a mAs change.

The Simple Ranger will in almost all circumstances find the relevant ROI.

Digital radiography systems are very strong in Image Processing, but there are limitations:

— If we alter parameters outside of normal boundaries, the resulting image will be of lower quality, sometimes even regardless
of what El_s is reported

— Extreme parameters are not that easily recognized in the resulting image, leading to risk of misdiagnosis

— The workflow should always be:

1. Check image impression
2. Check El s

* If something is amiss, ask yourself the following questions:
— What could | have done wrong?
— Where is the ROl located for this image?
— What is the El_s in the correct ROI? (in case of incorrect ROI placement)
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DXR Study Day,
Leeds 2024

November 28, 2024
10:00am-3:00pm
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Overview

- Who are Philips

Future Health Index

Enterprise Informatics

- Al Manager

- ROCC — Radiology Operations
Command Centre

PHILIPS




a born innovator since 1891

PHILIPS

LAMPEN

About us | Philips
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THILIPE!
1905 1924 1927 1927 1939 1947 1950
First patent granted Introduction of Metalix Acquisition of X-ray First Philips radio with Introduction of rotary First 100kV electron First Philips TV
X-ray tube firm C.H.F. Miller Miniwatt valve electric shaver microscope
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1956 1976 1979 1983 1989 2003 2013
First Philips image Sono Diagnost B Tomoscan whole- Gyroscan Nuclear Integris, Philips’ first Philips Ambient 1Qon Spectral CT
intensifier with TV ultrasound body CT scanner Magnetic Resonance dedicated interventional Experience computed tomography
system system imaging system
9 ® P o o e e

2015
Philips Lumify
portable ultrasound

2017
Azurion, Philips’ next-
generation image-guided

2018
Philips IntelliSpace Portal

2019
Philips IntelliSite
Pathology Solution

2020
Radiology Operations
Command Center

e
2021
Spectral CT 7500

Health Tech
Leader

PHILIPS


https://www.philips.co.uk/a-w/about.html

Philips turn possibilities into great innovations

Philips named
9.6% of sales 795 new .
T RRD N 2003 patents Clarivate Top 100 Global
filed in 2023 Innovator™
607 MedTech for 11t year in a row in 2024
‘ippmxicmat]f'yz (50%) >3,000 #2 largest applicant for
out o A patents )
R&D personnel focused on 31,500 medlcal teC.hnO.lOgy
software, data science and trade marks patent appllcathnS
Al ith Office in 2023
135’000 with European Patent Office in

design rights
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Our vision

Better care
for more people

We want to give care providers more time
to focus on the patient, while making it
easier for more people to take care of their
own health and well-being.

All through meaningful innovation. We will
do this responsibly and sustainably.

With patient safety and quality at the heart
of everything we do.




future Engaging with healthcare professionals and ke
health SA8InG ' !

index opinion leaders on what matters to you!

UK launch
2nd October
2024

The is a research-based
platform designed to help determine the
readiness of countries to address global health
challenges and build sustainable, fit-for-purpose
national health systems.

Better care for
By examining the role of technology in the health JRLLILS people
system, the aim of the Future Health Index is to Bridging gaps in healthcare
provide actionable insights to healthcare
professionals, governments and patients.

Future Health Index 2024 United Kingdom | 9 Edition



https://www.philips.com/a-w/about/news/future-health-index/reports/2024/better-care-for-more-people

Philips Future Health Index UK 2024 : Better care for more people

FHI largest survey of its kind globally

Responses from 3,000 ...across 14 2024 UK edition 200 UK
healthcare leaders countries healthcare leaders

The Philips Future Health Index is the largest global survey of its kind,

now in its 9t edition, it analyses the priorities and perspectives of +3,000
healthcare leaders.

On 2" October 2024, the first dedicated UK edition was launched,
exploring how over 200 UK healthcare leaders view their organisation’s
ability to deliver better care, to more people, focusing on the gaps and
examines ways of overcoming them.

Better care for more people — 2024 UK report | Philips

183

3 Key Gaps

Staffing

e Burnout
e Virtual Care & Automation

Insights

¢ Data Integration
o Al

Sustainability

¢ Environmental

e Economic

© Koninklijke Philips N.V. pH I I-I ps


https://www.philips.co.uk/a-w/about/news/future-health-index/reports/2024/better-care-for-more-people.html

Bridging the
staffing gap

With high levels of burnout,
healthcare leaders are looking to
virtual care and automation to ease
the burden of staff shortages on
healthcare workers and patients.

Bridging the
insights gap

While meaningful insights offer

huge benefits for patient care,
challenges around transforming
disparate data into such insights
remains top of mind.

Bridging the
sustainability gap

Acutely aware of the link between
reducing environmental impact
and financial stability, leadership
teams in health systems are turning
to more sustainable and cost-

saving initiatives.
PHILIPS



Empowered to better serve patients, customers and consumers

Patient | Customer | Consumer

Enterprise Informatics
est. 15t April 2023

A single, global software
business to combined
our informatics expertise.
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Integrated Supply Chain | Innovation & Strategy | Patient Safety & Quality | Medical | People | Enterprise Excellence
Finance, Global Business Services, Group Security & Real Estate | Legal & ESG | Communications & Brand | Internal Audit

Increasing the pace of innovation

improve your experience

Oral Healthcare

and Childcare

& Women’s Health

Mother

Driving towards integrated portfolio to

Converting data into patient care insights to
help clinicians improve the quality of care

PHILIPS
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Solutions aligned to your therapeutic areas

Radiology

Cardiology

Digital Pathology

Urology

Acute Care —

Virtual Care —

Q00060

Diagnosing patients by
reviewing images and
advanced data analytics

Integrating and analyzing data
from >1,200 medical devices

Enabling remote care delivery

PHILIPS



Philips Healthcare Informatics Solution Portfolio

& Radiology & cardiology Pathology @ Urology

i ing: » Cardiovascular Workspace (IntelliSpace . ili iSi
Enterprlse.lma'glng : pace ( Y Phlllps IntelliSite Pathology o BymEEan Redhe sy (BresiEie)
* Enterprise Viewer Cardiovascular) Solution (PIPS) |
* Enterprise Archiving (VNA) * Interventional Cardiovascular DynaCAD Urology
*  Workflow Information Management (RIS) Workspace (XperIM) * UroNav

* Ultrasound Workspace
Radiology Workspace: .

Advanced Visualization Workspace
* Image Management (Vue PACS)

* HealthSuite Imaging (Vue PACS on Cloud) A LR EE _
* Advanced Visualization Workspace * PerformanceBridge
* Al Manager
* DynaCAD Radiology
B Acute Care Virtual Care
Operations & Performance:
* PerformanceBridge * Capsule Medical Device Information + eCareManager
* Radiology Operations Command Center Platform «  Virtual Acute Care (EU only)
(RoCC) * CapsuleSurveillance * Radiology Operations Command

* Clinical Insights Manager Center (ROCC)
* IntelliBridge Enterprise
* IntelliSpace Critical Care and
Anesthesia (ICCA) Healthcare informatics | Philips Healthcare

187 Products are notavailable for sale in all countries. Please contactyour sales representative to ascertain availability in your country. © Koninklijke Philips N.V. pH I ll pS
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https://www.philips.co.uk/healthcare/product/839051/ai-manager

Philips Al Manager in partnership with Blackford Analysis
End-to-End Al Enablement Platform

Scan Worklist Read Report

M=
0==0
\ Worklist prioritized Reading enhanced f

by Al findings by Al results
Images I | Accepted Al findings
and data automatically update reports

\> Blackford 7~

Al portfolio of

B G

partner applications

Single, seamless integration point for any PACS solution, to host and execute multiple Al applications safely.

AIM standardizes Al consumption while bringing efficiency and deeper clinical insights.
189 © Koninklijke Philips N.V. pH I I.I PS



An end-to-end Al enablement solution

Al application ecosystem

4 @j
@

N

Once chosen and approved by
the relevant stakeholders, the
application is activated and
deployed to your clinical
workflow.

The user can select from a broad
variety of available applications
across 7 key clinical subspecialities
plus operational support

Philips Al Manager is not intended for data interpretation or diagnosis. Availability of 3™ party algorithm may vary per market.
The functionalities and benefits of the solution depend on customer-specific configuration and use. Please contact your local Philips representative for market availability..

PACS begins auto-routing relevant data

to the application. The data is

analyzed, and results are returned to

PACS for the radiologist to review.

© Koninklijke Philips N.V.



The broadest Al portfolio on the market

Al Portfolio
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www.philips.com

Radiology Operations Command Center (ROCC) —
Virtual Care

Multi-site, multi-vendor, multi-modality virtual imaging solution

Philips UKI

innovation+4you



Communication

Lead Tech  Radiologist

A
MUIti MOdaIity Your Expert Care Team SR
(MR & CT)
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https://www.philips.co.uk/healthcare/clinical-solutions/radiology-operations-command-center

Imperial College UHT ROCC Video

Find the story here!
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Benefits of ROCC

"M@

Stretch your staff

N
=7

Accelerate radiographer training

* Reduce travel time
between sites and
y scanners

Reduce recalls and repeats

00

Expand access to
Imaging services

Increase a Verage
revenue per exam

Maintain business
continuity

PHILIPS
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130 years of innovation

Products come and go ...
Technologies change ...

But Philips is still
about one thing:

Creating meaningful
innovation that improves
people’s lives
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Radiation to Education:

Being a part of Scotland’s
Success in Radiography

Eva Starkey

Lecturer in Diagnostic Radiography
Specialist Radiographer



A bit about me...\Where it All Began!
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Award Winning & Plate Spinning
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Celebrating the
RADIOG
AWARD

:"HILIPS @SoREX PHILIPS PS $SoREL PHILIPS #SoR
PSoREX PHILIPS &Sor DHILIPS $SoREX DHILIPSY
PHILlPS @ SoREx : ; S SoREX PHILIPS #50R
GSoREX DHILIPS #s LIPS @SoREx PHILIPS
oREX PHILIPS $SoRi
LIPS @SoRix PHILIP!
OREX PHILIPS $SoRE
BLIPS @SoRix PHILIPS
OREX PHILIPS $SoR
IPS $SoREx PHILIP
OREZ PHILIPS #SoR
24 JLIPS $Sorix pHILIP
M oR X PHILIPS @50
i LIPS $sorix pHILIP
PP SOREL PHILIPS $5oR
PPHILIPS @Sorix pHILIPS
PS @SoREz PH|LIPS $5oF
K PHILIPS $Sorix pHILIPS
PS $SoREL PH|LIPS $SoF
PHILIPS &sorix pHILIP!
ILIPS $SoREx LIPS $5oR
SOREX PHILIPS $Sorix PHILIPS)
ILIPS @SoREX PHILIPS $SoR

¢ PHILIPS $SoRE
PHILIPS #SoRriz PHILI

X PHILIPS $SoR
MPHILIPS $SoREX PHILIP.
B$sorz PHILIPS $SoREx
EPHILIPS $SoREX PHILIP
fii $sorix PHILIPS $SoRex P
BPHILIPS $SoREX PHILIPS §
$SoRiEX PHILIPS $SoRiEz PHI
PHILIPS $SoRiX PHILIPS $54




A Lecturer...but still Learning




Imaging Saves Lives

Karen McGinniss
Shaun Buchanan

Institute of Neurological Sciences, Glasgow






2"d leading cause of
death in Scotland






85% Ischaemic

13% Haemorrhagic

2% Unknown




Damaged Brain
Blood Flow Compromised

Lack of oxygen



8% Scottish NHS Beds

5% Scottish NHS Budget

£1.5 Billion per year



100 strokes

5% intact
20% die
75% disabled
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Right sided facial droop

Slurred speech

Right sided weakness
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Cranial Blood Supply



- Anterior cerebral artery

Middle cerebral
artery

Internal carotid
artery

Vertebral artery
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Leak — Haemorrhagic Stroke






Blockage - Ischaemic Stroke






Intravenous Thrombolysis
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Within 4.5hrs onset
Many contraindications

Only 20% receive IV thrombolysis



3% deteriorate

33% improve

64% no change



Mechanical Thrombectomy
Life Saving

No better treatment



[Takes1 hour J

[Makes a differenceto1in 2 ]

[1 in 3 functionally independent J




Thrombectomy £25,000
Stroke 15tyear £45,000

Each year after £35, 000



Direct Aspiration (Suction)















Stent Retrieval
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What happens when we don’t use thrombectomy?



Hyperdense M1 MCA




A few hours
later...dense MCA
sigh




The next day...Extensive
right MCA infarct




Imaging Is Key



CT unenhanced brain

Is there acute blood?






Positioning is Vital















Anterior

communicating

Middie artery
cerebral

Antenor
cerebral
artery

Ophthalmic
artery

»

internal
carotid

artery

Anterior
oroxdal

artery












CT Perfusion

Repeatedly scan
Contrast Enhanced

Important for Thrombectomy






What my friends What my mum thinks |
think |1 do do

What my boss

thinks | do What | do
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Femoral /
Radial Artery

Access































'Dyna CT Head' - Plain Brain

New Imaging

. ''VDSA' - CT Carotid Angiograph
Technique ElogTapny




CT Angiogram IV DSA




CT Angiogram IV DSA







Stent Patency




CT Angiogram IV DSA No Artefact




Applying Dyna CT to
Mechanical
Thrombectomy?



Plain (without
contrast) e.g Query
Reperfusion Bleed

Dyna CT on INR Table /
»* '

\
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N
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D
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e Time

 Transfer of unstable or
Intubated patients

* Moving and Handling moments
* Infection control risks




IVDSA (With
Contrast)

CTA: Clot [VDSA on table : Rencanalised




* Spending extra time

* Undergoing a General Anaesthetic
(Carries its own risks)

* Unnecessary Arterial Puncture

(Risk of peritoneal hemorrhage or
pseudo aneurysm)




Another tool in the box




Brian




PRE THROMBECTOMY

FRONTAL VIEW LATERAL VIEW




POST THROMBECTOMY

FRONTAL VIEW LATERAL VIEW
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Time is Brain

Every Second Counts



1s = 2.5h quality life lost

1min =1 week

1 hour =1 year

10 hours (overnight) = 10 years






Thank you

karen.mcginniss2@nhs.scot

shaun.buchanan2@nhs.scot
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Teaq, coffee & networking
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Survey

Thank you for
attending.

Please
complete this
survey

SoR

THE SOCIETY OF
RADIOGRAPHERS

Scottish Council of the Society of
Radiographers Study day and
Annual General Meetina 2024
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