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Radiation to Education:

Being a part of Scotland’s
Success in Radiography

Eva Starkey
Lechurer ir Diagnostic Radiography
Specialisi Radicerapher.
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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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Delivering innovation
‘that matters to you

Survey

Thank you for
attending.
Please
complete this
survey

Scontish Council of the Society of
Radographen Stusy day ad
Arvusd Generad Mesting 2024




Programme

Morning

10:30 - 10:35 Welcome and Claire Currie
summary of
Scottish Council

10:35 - 10:45 Presi dent i TomWelton
Address

10:45 -11:00 Radiographers Claire Currie on
and human behalf of Carina
trafficking Maclver

11:00 - 11:50 Human factors Kelsey Normand

11:50 8 12:05 IP survey Louise Mifsud

Questions followed by lunch

Afternoon

13:15 0 13:35

13:35 0 14:00

14:00 6 14:20

14:20 0 14:40

14:40 6 15:00

15:00 15:20

PhD student
experience

Dementia awareness
for AHPs

Philips - refreshing the
roots

Philips delivering
innovation that
matters to you -
Artificial Intelligence

Radiation 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 TRAFFICKIN
VICTIMS IN THE IMAGING DEPARTMENT
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Carina Maclver (:arina.macivers o
SoRScottish Study Day- 26 October 2024
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AIMS

a Human trafficking: setting the scene for radiographers

e Dissertation project
e Take home points




HUMAN TRAFFICKING

aeluman 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-Suscaet al., 2018)




HUMAN TRAFFICKING & IMAGING

Characteristics of the imaging environment make it advantageous for victim
Identification or disclosure (Prakash et al. 2023; Raker 8Hromadik, 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




Expl oring DiIagnost

perceptions of recognising human trafficking
victims within the imaging department




RESULTS: 3 PRIMARY THEMES

a fﬁ Limited Confidence

\

&> Awareness of Opportunity

|
e ‘ f /A Increasing Confidence
| L I




a () Limited Confidence

| doneéet think I em very conf i de
honeectabbsdonet have t hat much Kk

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

)
- Lucy-



G <& Awareness of Opportunity

BE 1t ¢s a gol den opportunity as r
because you can get rid of everyone else out of the room.
eTherees radiation I n here, Yy
friend/ eewasewver 1t | sband yo

conversation in a safe space.

95
- Chris -



© 1 Increasing Confidence
|

14 Pgener al signs of human traf f]
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

usbyeah, feeling equip®¥d i

- Hayley -



KEY FINDINGS




Avalilable fromnsplashhttps:/lnsplash.cofphotos/manin-blackjacketholdingblackandwhite-quote-board

0Uw43gNMwbQ?utm_contentreditShareLink&utm_mediumneferral&utm_sourceunsplash

KEY FINDINGS

Patient-centred care
Public Health Crisis

Professional responsibilities: HCPC standard
of proficiency 2.3

eeunderstand the [ mportance of saf e,
signs of abuse, demonstrating understanding of relevant safequarding
processes and engagi ng I n these pr



KEY FINDINGS




DOWNLOAD AND READ

Human Trafficking and
Exploitation: what health
workers need to know

Complete associated Human Trafficking
TuraselLearning module




FAMILIARISE YOURSELF

WITH COMMON
SIGNS & INDICATORS

Physical, psychological,
situational and radiological

No definitive sigro critical
thinking




INITIATE AWARENESS

Chat with colleagues

Have you thought about human ' k
trafficking victims as potential patients? 5.

Signpost to resources

Get it on the radar of your students




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

_ = ;/\'\
= \
S

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

0 Protocols
0 Work instructions
0 Risk Assessments

NExceptili onal human perform
heal t hcar eo
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NWhil e 1tos reasonabl e
attention and take care at work, relying on this Is
not enough to cont

-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?
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Look to the systeme

T
-




How Is this possible?

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




NPut siI mpl vy, because
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 p






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 |1 snob6t.
T R

O O O
O. 0 @




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
doesnot br e ak

)

o O ©
Qo 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 ©
O QO @




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?



Hei nrichds Triangl e

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



nAl | model s are wrong,

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 vyour r1 sk ¢

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 ocontrol so ac

Ask the guestion- what If someone makes a mistake?



Go bevyvond nhu



[ 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




Least

effective
Most
effective

current UK healthcare system
controls pyramid turned upsiI



Red: Danger

Stop.

The next section of track is not
clear.

O
®




Nowadaysé

O
@

Train Protection & Warning System



Il n desi gn and procur

When considering different options f or
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.



Il n day to day oper a:

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 0
support the right outcome even when people make mistakes?



Risk Assessments
Incident
Investigations
Procurement

Day to day work

O« O«

O« O«

’\

Donot f or get
factor!
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THE CONCEPT AND BACKGROUND

A Inclusive practice and pregnancy enquiries

A SoRguidance IPS
AIR(ME)R

A CQC 19/20 report & Example of CT abdomen of a  trangender person
where pregnancy checks were not completed

A The recommendation Imaging and radiotherapy departments should
ensure that their procedures are inclusive of transgender and non -
binary patients, including the procedure for making pregnancy
enquiries. To respect the patientds pr
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 imaging and radiotherapy departments should also be
trained in how to approach these matters through conversation while
respecting the dignity and privacy of patients.




‘

WHY ME?

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

Almpact of stereotyping, stigma and discrimination
AValues based practice

APPCC module

AResearch modules and projects

|.mifsud@rgu.ac.uk



TN
THE MOTION

Alnclusive practice and pregnancy enquiries

AThe SoRhas published guidance to assist practitioners in
understanding the needs of individuals with gender diversity and
those 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 to work together to sensitively build a
picture ofanindividual pati ent 0s needs, gain I nf
keep appropriate documented records. They also
have continued to train, holding regular webinars. Despite this,
reports show a reluctance to change practice and adopt this
guidance.
A Conference calls upon UK Council to survey member on the barriers
and the challenges of adopting Inclusive pregnancy status

guidelines and report its findings to members.



-

" THE SPEECH

Inclusive Practice and Pregnancy Enquiries
Scotland

UK Council will support this motion



PROGRESS SINCE ADC

ASoRhas a list of approved motions in order to establish a remit

AMay 2024 & Professional Officer for Clinical Imaging and Radiation
Protectlon organising the IPS survey and sought involvement with
myself. | joined the group.

AFormal approval received from UK council to commence the survey

AJune 8 an expert group of radiographers with range of experiences of
education/clinical implication challenges to develop questions



TN

PROGRESS SINCE ADC

AJune/July 2024 8| received first draft
AAugust 8 pre launch checks

ASeptember & Survey launch via mailing list



‘

SURVEY EMAIL

AWe are conducting a survey to understand the barriers and
challenges SoRmembers might face when implementing the inclusive
pregnancy status guidelines and we invite you to share your views.

AAnonymised
AThe survey link shared in this email is unique to you



TN
SURVEY EMAIL

About the inclusive pregnancy guidelines

A 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.

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

AFol l owing a motion carried out at this
(ADC), the SoRis inviting members to share their experience of how their
employer responded to the changes required of IR(IME)R 2017.



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

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



https://www.sor.org/events?page=2

@ Accessibility controls
 SoR

Conferences
Upcoming in-person events

RADIATE: Wellbeing
Caring for you, so you can care
for others

AOr

College of Radiographers  Jobs

Learning & advice

Event Listings
Upcoming conferences, study
days, webinars and more

Enhancing Inclusive Practice
Training webinars
Exclusively for SOR members

searchSeaRngichesove

Public & patient

Employment support News Events

Event Hubs
All our current and previous
event hubs in one place

SoR Reps' Summit 2024
Strengthening the voice of the
radiography workforce

My Account

TN

CRRARIE AT 1 RS T SO

E’a RGU Bookmarks (2B Moodle @ Timetabling Panopto m Support Services | R... m Student&Applicant... m Ax Policy RGU gl Mentimeter

& Robert Gordon Univ... > [*) Other favourites

Log out Welcome Louise

Students

About ‘ Q

Annual Delegates Conference
(ADC)

Providing you with the
opportunity to shape our
priorities

Annual Radiotherapy
Conference

Learning, sharing best practice,
and networking for
Radiotherapy professionals

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

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

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

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

A 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

A PhD Student University of Edinburgh
A Institute of Genetics and Cancer (Edinburgh Cancer Research
Centre) (PhD)6 Years (Pafime)
A College of Medicine and Veterinary Medicine
A July 2020UoE
A Professor VaBrunton, Chair of Cancer Therapeutics
A Professor Marlrends Head of Edinburgh Pathology
A Supervision Team
A Professor Bill Nailon
A Professor Duncan McLaren
A ProfessofFarahtDin
A Review Team
A Dr Barry Laird
A Dr Rachel Harris
A 1stYear Review (Feb 2022)
A 2nd Year Review (Feb 2023)
A 3 Year Review (Feb 2024)



Q,) Edinburgh
+3 3 Cancer Centre

€U Western General Hospital oINS
THE UNIVERSITY
Background SR

Student
Research Radiographer A Undergraduate University of Liverpool
A MSc Queen Margaret University
_ o Taught Component
A Peromlnantly Clinical baCkground i Image formation/pattern
A Pre treatment AP Therapeutic Radiographer recognition/interpretation
, Research Component
A P(_)S_t graduate study Linked around my I Examining a focal lesion on the Prostate
clinical role Gland with External beam Radiotherapy
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AHypothesis Individual patient heterogeneity in normal tissue and tumour
responseto radiotherapy can be detected via volatile alkane release (VOC)
duringhighdoseper fraction stereotacticbody radiotherapy(SBRT)

APrimaryobjective : Identify biomarkersof response
ASecondaryobjective: To compare any such biomarkerswith free circulating
tumour andnormal tissueDNAIn bloodandurine

APRINToUTs a singlecentrepilot radiotherapytrial

ALow and intermediate risk prostate cancer patients

A36.25Gy delivered to the PTV and 40Gy to CTV over 5 treatment fractions,
ASamples of blood, urine and breath are collected from each patient
ARTOG toxicity scores.
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AElectromagnetic transmitter inserted into the of EDINBURGH
patient

ASensor plate with 16 antennae placed on
treatment couch

A\ntennae can detect positional coordinates of|
the transmitter in reattime

Aalgorithm calculates displacement vector
against a reference position

Avisual representation of motion at treatment
console

ABeam halted manually by treatment staff
should motion exceed 2mm
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Edinburgh Cancer Centre, Department of Clinical Oncology, Edinburgh, EH4 2XU, UK

and normal tissue DNA (cfDNA) in blood and urine samples . All patients undergo a pre

delivery. PROMs are recorded prior to treatment delivery, on immediate completion of
treatment and atregular follow up time points

BackgroundThe PRINToUT study (Using breath analysis to PRedlict Normal TissUe and T
response during prostate cancer SBRT) is currently being undertaken at the Edinburgh Canc
Centre . Eligible patients are treated following PACE B guidelines (36.25Gy 5#, 7 days) wi
study comparing biomarkers of response for treatment adaptation/personalisation .\Volatile
organic compounds in the breath are being monitored and compared against circulating tumour

treatment planning MRI and CT scan with Pre and Post CBCTs acquired daily, prior to treatm

umpuhAims and ObjectivedJsing data collected as part of the Printout Study this project aimed to exanLine
any relationship between treatment delivery time, rectal volume treated and reported toxicity du
h the SABR prostate radiotherapy.

ing

Methods:

ARectum contoured on planning CT data set
APre and post CBCT acquired and contoured

ATreatment delivery time measured between the gireatment CBCT and the post treatment CBQT

ﬂlﬂRetrospective Analysis oft® patients recruited to the PRINTOUT study
AAll patients followed departmental bladder and rectal preparation protocol

Conclusion

Results
o g— - — P|B/| 6 12 | é6m | 12m | 18m | 24m
Time taken to deliver each fraction n
4000 of SBRT Recorded Rectal Vol T L wk wk oS 0S 0S 0Ss
1{o]l 1]l 0] o0 0 0 0
500 :F‘::::j::‘ 100 2 O 1 0 0 O O O
s ) 3lo|l1[ 1] 0| RIP|[RIP|RIP
- 410l 0] 0] 1 1 0 0
ozj 5|10 1 1 0 0 0
PTIPT2PT3PTAPTSPTEPTIPTEPTS Patient “ 6 O 1 0 O 1 O
Figure 1 Treatment delivery time
X Y 7lolo]l 1] 0| o
Mctual reatmenttime 11.42 0
19.18mins 8| 1 1 3 1 0
Melivery time o_f lE_LGmi ns most 0 C T 9 0 0 1 0 0
common occurring in 13/45 sessions

examined

2 outliers , observed in both
occasions on #4 with both patieng
reporting acute GU toxicity

Figure 2Recorded Rectal Volume

rger than the overall on treatment average volume

acute RTOG Gl toxicity score (see Table 1)

Table * Reported RTOG G.I. Toxicity Scores recorded to date

cohort have reported minimal RTOG G.l. scores

with late scores reported as more manageable

of the 9 patients examined had a planned rectal volumeWith the exception of one patient (pt 8) all patients in this

Aeatient with the largest volume overall recorded the higheiicores indicate that any initial acute toxicity did subside (Pt 8

In this cohort of patients observehitial
analysis does not highlight any association
between increased treatment delivery times
and overall higher patient reported toxicity
scores. Although rectal volumes fluctuated
throughout again this study has found no
correlation between rectal volume change
and overall treatment delivery time . Itis
hoped further dosimetric evaluation, using
DVH analysis, will further evidence that on
treatment time is independent of associated
treatment toxicity and aid in the essential,

clinical on treatment decision making
process of the RTT

Correspondence to
Joanne.mitchell@nhslothian.scat.nhs. uk
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Lat Lng vt

03 -108 -171

Gl1GU G2GU G2 GU G1GU

Lat Lng vrt GOGlI GOGI G1GI GOGlI
29.34 30.88 34.88

Lat Lng vt

= IS -

G2 GU G1 GU GO GU
Lat Lng vrt GU

11.5 15.08 10.8 GOGlI GOGI Gl1GI G1GlI
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4t # pre CBCT 4t # post CBCT
A/36 4.2cc A/36 1.7cc
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GOGUTP3Long 0.8469 G1lGULatTP3 0.1337
GOGUTPSLat 0.152 G1GULongTP3 1
GOGUVRTTP3 0.3307 G1GUVRTTP3 0.9718
G1GULongTP1 0.9235 G2GULatTP1 0.0294
G1GUVRTTP1 0.3962 G2GULong 0.4857
GlGULatTP1 0.1039 G2GUVrt 0.9183
GlGULatTP2 0.3278 GOGlLatTP3 0.01329
G1GULongTP2 0.3278 GOGILongTP3 0.9307

G1GUVrtTP2 0.2996 GOG1VrtTP3 0.7837
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BackgroundThe widespread adoption of hydractionated stereotactic ablative radiotherapy
(SABR) for treating prostate cancer has led to an increase in the use of specialised techniques
monitoring inter and intrafraction 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
measured displacements, and the impact this has on dose to the bladder and rectum, and acuté
patient reported toxicity.

Methods:18 patients recruited to th€ RINToU@linical trial (UKNCT04081428), Using breath analy
to PRedlcNomalTissUeand Tumour response during prostate cancer SBRT, study (IRAS 24033
were included in this critical reviev@ patients underwentransperineaimplantation of theRayPilot
(RP) transmitter and 9 patients were fitted with the urinary catheter sysRapPiloHypocath(HC).
Real time positional information was recorded at 1 second intervady/end z directions throughout
treatment for both systems. A protocol was in place for manual intervention to halt beam deliver
motion exceeding 2 mm. All patients were treated with 36280 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 PRQ
were collected at baseline, end of treatment, 6 weeks and 12 weeks post treatment.

S5is
5)

y for

Ms

Results
Arhe largest motion detected in both
Lat Lng vrt Lat Lng vrt . . .

groups was in the anterior/posterior

RP1 03 | 08 | 171 HC1 006 | 03 | 046 | Girection (1.71mm ~1.11mm) Eig 3

RP2 0.02 | -0.06 | -0.03 HC2 | -0.01 [ -0.05 | 045 [ Aor all patients movement was less

RP3 0.04 | -0.04 013 HC3 0.01 | -0.02 0.07 | than 2 mmin all directions during

RP4 0 0| om Hea | 023 [ 031 [ 111 | treatmenttime Fig ) 2000

s | 003 | 002 [ o011 [ Hes [ 003 [ oon [ 007 AACCOUW&”GIJ_ for d('jsé"acemeﬂ:‘tsgredd

- - average delivered dose to the bladder

RP 6 0 0.02 0.09 HC6 0.03 0.03 0.2 was 427.5cGy1575.5cGy(RP group) PToTe o1 TS S A [ A .

RP 7 -0.02 -0.17 .23 HC7 0.03 0.13 0.57 and 520.01cGy1312.63cGy(HC

RP8 | -0.09 [ -025 | -043 HC8 015 | 022 | 082 | group) Fig 3 . = Mean bladder dose

kP9 0 0 0 HCY 001 | 008 | -011 | Aaverage delivered doseto the rectum | 1000 -t = Mean Bladder Vol

Fig *Ave on Treatment Displacements 1337.5cGy2053.cGy (RP group) and
1218.87cGy 1861.13cGy (HC Mean Rectal Dose
group)Fig 3 500
- - Aviore occasions of grade 2 and above = Mean Rectal Vol
Tox TC bwk 12WK Tox TC Gwk 12WK L ;

GU toxicity were reported in the HC

GOGU 1 0 3 GOGU 1 1 4 roup Fig3 0 -

61GU 4 7 b 616y 4 3 3 rade 3 toxicity was not reported at

62GU 4 2 0 62GU 4 3 1| the 12week FURig 3

Goal 3 1 5 636U 0 2 0 Patient |

G1Gl 4 7 4 GO Gl 4 4 b Fig 2 CBCT Analysis

G2GI 1 0 0 G16I 5 2 1

G36l 0 1 0 G2GI 0 1 0 . e . . .

e 5 1 7 Conclusionfrom the preliminary data presented the urinary cathebased HC device, which has bee
RP group FIC group developed from theransperineallyinserted RP system, has proven, in this small group, to be suitabl

Fig 3-Acute RTOGox

Correspondence to

joanne.mitchell@nhslothian.scot.nhs.uk

system for real ime motion monitoring during prostate SBRT. Furthermore the HC system is muc

hlless

invasive for patients and having the ability to control bladder volume, at the time of treatment delivery ,

by way of the catheter, has helped with a more efficient workflow . The next logical step would be
integration with the treatmentinacto allow automatic halting of the beam for a given action level.

for full
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Key Hypothesis

New AdaptiveRadiotherapyStrategiesbasedon reaktime positionaldata, time
of treatment imagingand derived biologicaland imagingbiomarkersresultin a
reductionin acuteandlate normaltoxicity
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Aims
A Assess Impact of Rectal Wall and Bladder Toxicity from SBRT prostate treatments

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

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

Objectives

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

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

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

=

NOoOOGhAWN

APlan V365y0.35 cc
Alst# pre CBCT V36 0.69cc
Alst# post CBCT V36 0.78cc
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greaterthan 2mm
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ZC018

Motion recorded
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DVH calculations representing
all pre and post CBCTs over all
5 treatment sessions
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Investigation in to Urethra as an OAR in prostate SBRT
ArethnracWe¢ KS bS¢g YARI 2y (0KS . f201 WY
ACorrelation with GUoxicty 2!
Aositionaluncertainityon CBCT
AJrinary Catheter allows visualisation of urethra on CBCT
3 i ‘. B " B

1. ZilliT,AchardV,GueveloulL IntraprostaticUrethra: The New Kid on the Block for Prostate Cancer Radiation Thénagy?
RadiatOncolBiolPhys. 2022;113(1):92

2. Leeman]E, Chen YH, Catalan®fdfeldt], King MMouw KW, et al. Radiation Dose to th@raprostaticUrethra Correlates
Strongly With Urinary Toxicity After Prostate Stereotactic Body Radiation Therapy: A Combined Analysis of 23 Prospective
Clinical Trialdnt JRadiatOncolBiolPhys. 2022;112(1):782
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Clinical implementation of real time motion management for prostate
SBRT: A radiation therapist’s perspective
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ARTICLE INFO ABSTRACT

Keywords: Backgroued and purpose: The adoption of hypo
Adaptive radlatherapy prostate cancer has led to an increase in jiali i for i prostate motion. The sim of this
Pt sanoer study was 1o i review a radi (RTT) led process in which two such
";::‘;_‘;‘:h"a systems wese ilised, and present initial findings sa. their use within  SERT prostate clinical rial
Matericls and Metfhods: 18 patisnts were investigated, nine were fitted with the Micropos RayFilot™ (RF) system
(Micrapae: Medical, Gothenburg, SE) and nine were fitted with the Micropos Raypilot Hypocath ™ (HC) system.
36.35 Gray (Gy) was delivered in 5 fractions over 7 days with daily pre- snd post-treatment 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.
Results: Asignificant difference was found in the Lat displacement between devices (P=0.0031 A more consistent
biadder wolume was reported in the HC group (6503 oc to 483.7 oc RP, 196.11 or to 31385 cc HC). No sig-
nificant cifference was observed in mean dose to the bladder, rectum and bladder dose maximum betwesn the
groups. Comparison of the rectal dose maximum between the groups reported a significant result (F=0.09).
Comparing displacements with oxicity endpoints identifisd two significant correlations: Grade 2 Genitourinary
(GL) ae € weeks, P<0.02%; and no toxicity, Gastrointestinal (GI) at 12 weeks P=0.013.
Conclusior: Both the directly implanted RF device and the urinary catheter-based HC device are capable of real
time mation monitoring. Here, the HC system was advantageous in the SERT prostate workflow.

ic body radi y (SBRT) for treating

Introduction fraction SBRT should now become the standard of care for patients with

low or intermediate risk prostate cancer [6,7].

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

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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ACT/CBCT match to Urethra
A0 Patients fitted wittHypocath
A TR

0 Assess the feasibility of undertaking this match online
o Assess any difference in planned dose and delivered dose to urethra
0 Assess any difference in delivered dose to the PTV, bladder and rectum
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Reailtime 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. OARSs
2. Prostate Gland
3. Urethra
4. Patient Reported Toxicity
1. Acute

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

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

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

AApproximately 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)

AThe rate of mortality caused by Al zhei me
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) .
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How's your brain health?

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