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This 2013 EU Council Directive defines clinical audit as:

. - ® ati inati iew of medical radiological proced hich seeks
* Mandated Audit — Requlatory Basis | s aymiammdmcrs oo srmien.

whereby medical radiological practices, procedures and results are examined

H against agreed standards for good medical radiological procedures, with
° E U B a S | C S afet y Sta n d a rd S modification of practices, where appropriate, and the application of new standards

if necessary.”

Directive(2013/59/Euratom) i
* S.1. No. 256 of 2018 — Irish BSS Regulations ‘

3

L

* HIQA Competent body for requlation of these

Project - National Erocedures for C.Iin.icaIAudi_t (2024)
- : * Proportionate to the risk within the service Lﬁ
IdentlflcaUOn - Guidance on the establishment, use and review o
Wh A d t DRLs for medical exposure ionising radiation (2023)
y udi * Recommends looking across system level doses
. . | : f
rad IatIOn? population doses from exposures L 1
* BSS Radiation Protection principles compliance S
7 [T wirsbievag » Justification ( net benefit)
: m"tedmgg , - Optimisation ( quality for dose)
" * Dose limitation (ALARA)

B i * RCR (U.K) recommends audit of repeat imaging.



Project
|dentification

Why suited to

High-Volume, High-Frequency Task

Large prostate cohort, common repeat imaging

High-Risk Process
Avoidable dose, interruptions, pressure

High-Yield Audit Indicator

Repeat CBCTs measure avoidable exposure
Audits all three main RP* regulations (IRMER, IRR17, EURATOM BSS)

High Baseline, Improvement Potential
Significant practice variation identified

Robust, Reliable Data
Accurate EPR data for clear measurement

Supports HSE Safety Priorities
Addresses patient safety,

workload & compliance

Radiation Protection & BSS Regulations

Clear standard for professionally
relevant, safe practice

Established Imaging Audit Framework

Built on existing imaging audit strategy (since 2017) reviewing matching
process, moves, independent checks, and time taken.



‘E)j(ample

Checkerboard fusion of CBCT
and reference data - prostate
treatment.

Audit Metric -
Cone-beam (CBCT)

* Low-dose mini CT scan (approx 10mGy)

CT reference scan acquired

Plan generated in treatment
planning systerm to meet evidence
based standards of acceptable doses
o OAR and tumour :

CBCT image taken on day of treatment

« Daily imaging required as increased risk of
organ at risk (OAR) movement

“ If not correct impacts target position and

__
AN EEEE A

» Decision to treat if criteria
matching PPPGs

*» Make geometric corrections
* Must be done timely to prevent inter-fraction motion

» OAR positioning can’'t be corrected by imaging—
requires patient preparation

—___ 2.Rectal vol le of rectal vol: variati ffecting target g
Image A: planning CT. The PTV is outlined in blue, CTV in red and rectum in yellow.

Image B: fraction 16 CBCT. The PTV is outlined in blue, CTV in red. Note the posterior shift
due to reduction in rectal diameter.

Image B

Image C: planning CT. The PTV is outlined in blue, CTV in red and rectum in yellow.

S Image D: fraction 4 CBCT. The PTV is outlined in blue, CTV in red. Note the anterior shift

due toincrease in rectal diameter.




Identify Topic

Process Audit

—Repeat CBCTs in
pelvis radiotherapy




AUDIT CYCLE

Aim : to ensure CB
imaging is kept to as
low as reasonably
achievable in pelvic
patients.

Standard: Maintain
Failure rate of CB
imaging to be less
than 10%

Stage 1 Select Topic

»Audit of all additional cone beam (| more than
intended) in pretreatment radiotherapy

verification

*MDT group established
sReviewed extent and impact of the issue
»Surveyed staff and patients to understand

impact

A
Siage 3 Design Clinical Audit Tool and Collect Data

sDeveloped coding with in the HER that was
linked to patient demographics

»Allowed to pull by delay related to radiation or no

radiation

sAllowed to pull by reason for additional radiation
e.g. organ at risk prep , patient position, response
, patient related issues

»Allowed me to pull primary diagnosis and

prescribed dose.

e ——

Stage 2 -Set Criteria & Standards

=Criteria is based on the BSS laws
»Justification, optimization and ALARA.
sIntended standard is to have 1 image a day
»10% failure rate over cohort set as standard

Stage 6-Q Plan and Action
=0l methodology — PDSA, driver diagrams,

smart AlMs,

»All Pelvis sites changed
«Two main interventions :

*PFE education (achieved via staff training,
ISRT upskilling , posters, patient leaflet)

sImproving tolerance- patient education on
urge suppression fevacuation leaflet

-

Stage 4 -Analyze Data and Compare Results

with Standards

sSignificant additional imaging
*Highest impacting pelvic

=Highest of Pelvic- Males and Prostate
sSub category highest bladder
=bladder rectum : 2.5:1;

=3:1 - same patients

A
- Stage 7 -Re-audit

)

=|mprovement seen

sIncidence additional CB reduced 158

sBladder rectum ratio 2;1

*Hours delays reduced by 39.5 hours

»43.5% improvement to baseline

_—
Stage 6 Ol Plan and Action

«Improve use of non-ionizing US / CT 3D recon on
scout to verify bladder adequate without

=0 methodology -Prior interventions stand
sNew interventions
»focus on prostate as higher impact
(4 24 enema protocol introduced for prostates

«|PSS scores reviewed and bladder volume
adapted baseline

radiation dose.

-
A~

Stage 7 Re-audit

=CB reduced 106
=Hours reduced 26.5
=51% reduction

=2:1 same patient

»Bladder rectum ratio 1:1

»Now 73% reduction from baseline

sNo longer have the highest repeated imaging.
spcditional captured no of times radlﬂhan 53V,



- Following completion of the baseline audit, the project progressed through
a full audit-to-Ql cycle,

- Suited to Ql methodology., Not predetermined solution ,Not generalizable

Quality

Ql Tools & Frameworks Qualitative Methods Quantitative Measures
Improvement

Problem statement Patient survey (baseline) Baseline audit data

SMART aim Staff feedback Imaging frequency

Stakeholder map MDT discussions Time taken per episode

Process map Process observation Compliance rates

Driver diagram Root cause analysis insights  Failure rates

Model for Improvement  5Whys Run charts

HSE 7 Steps to Ql Fishbone diagram Re-audit (PDSA 1 & 2)

PDSA cycles (structure)  Perceived patient burden Staff competency baseline




* Three month period-
* Total 795 delays were recorded (199 hours)

* 50% related to the pelvis cohort
* 4,5% related to OAR prep (363slots- 9o.75 hours)

Baseline Audit - 2.5:1ratio of bladder-related to rectal-related delays.
04 2023 * 3:1ratio - reoccurred in the same patients

- 24% failure rate of the totalimages exposed in this time

Pelvis delays - other delcvt'

Breakdown of pelvic floor related delay
w rectal related  » Bladder related

Total patients impacted

STEP 1
Identify the
Quality Issue




Quantified issue at scale

Larger that anticipated

Looked over cohort not
‘patient’ related

Impacting on national
KPIS — limiting new
starts [capacity

Official and complaints
received about delays/
increased length of stay
daily/communication.

Impacting significantly
on overruns/overtime
costs

Understand
the problem

Patients:embarrassment,
anxiety, prolonged visits

Staff :92% staff reported
stress during treatments

Well known problem to
staff/patients

Long accepted as
inevitable/unable to
improve

)

Observation

Regulatory compliance

BSS contravene ALARA Episodes prior year HIQA
Radiat_ic_m S_afety prpc_edu_res — i reportable errors
Justification, optimization Bildence e all cited time pressures
R Local PPPGS « All related to patients wh
Understand HIQA guidance relatedto patients who
the Problem had issues tolerating
Cumulative dose risk bowel/bladder prep
PFE /physio known to impact * errors reportable were not

but no service available clinically significant


https://assets.hse.ie/media/documents/HSE_Quality_Improvement_Guide_and_Toolkit_2024.pdf

Impact on
Patient

4,0 surveyed

STEP 2
Understand
the Problem

v

Challenges Faced by Patients During Treatment Requiring
Bladder Control

 45% of patients required the use of
one or more of the following:

JSRE

Incontinence pads, penile clamp, medication,
change of clothing.

Patient Feelings When Unable to Hold Full Bladder:

L e e

a (. “Embarrassed” “Out of control”
“Stressed” “Humiliating”

“Degrading” “Degrading”
“Upset that | was causing delays for others” |
“Embarrassed and exposed”

increased by 40min-1hour for each fallure point

® Increased Length of stay in department
-

® Aécrued knock on effect for other patients




(@’, Improving OAR Reproducibility

« reproducible target coverage
* Reduces side-effects
» dose as calculated in the TPS

mpact on

» Dept protocol: max 2 additional images/day
Safety * Gaps — clinically undesirable (BED/tumour control )

Notifiable Errors (HIQA) <a8months

* Average reporting frequency: bimonthly

» Key contributing factors: imaging complexity, time pressures, OAR
prep variability, patient tolerance

« Individually low dose but increased cohort dose estimate contributes

STEP 2
Understand
the Problem CBCT

(101 MGy)

~O1msvVv

3666 mGy (3.67 Gy) = 36,600 X-rays



Impact on
staff

STEP 2
Understand
the Problem

» Stressful working environment

° 92% surveyed reported feelinlg stressed when treating patients
with difficulty holding a full bladder.

- 2N victim in errors occurred.

* Delays per working day were approx. 3 hours overrun per
treatment machine.

* Working outside operational hours
* No other support staff just 2 RTs

* Possible impact on recruitment and retention of staff
* Burnout

* 3hours delays daily.
* 32% working day ( 8-6pmservice) staff time spent on delays



The 5 Whys

Issue- There are substantial delays in the radiotherapy department associated
with prostate cancer patients in UHG.

: 1. Why is that?- Patients have issues filling their bladders sufficiently and
G ettin g tot h e holding full bladders for their scans.
2. Why is that? They have reduced bladder capacity as a side effect of their
o Ot cause prostate cancer/they aren’t used to holding large volumes in their
bladders.
3. Why is that?- They haven’t been educated on pelvic floor exercises and
their use in urge suppression and bladder retraining
4. Why is that? They are not routinely seen by physiotherapy prior to their
radiotherapy treatment

Root Cause-There isn’t an established role/staffing for pelvic health
STED 5 physiotherapistsin the Radiotherapy Department.

Understand
the Problem




Interventions

STEP 3

Develop a

Strategy &
Change ldea

AlM PRIMARY SECONDARY CHANGE IDEAS

Timely edcuation to Booking g’ﬁgﬂgéﬂﬂmﬁ |

allow prehab on

diet/hydration /PFE
I?prtog}iﬁ Leaflets reviewed with
pa TJ?EP improved hydration/diet
/ gl Key process points for advice
/ education ﬁ:rehab education
/ At OPD{preAHT 2mths)

/ mpower/improye ISRT { 34 weeks before st
staff education on - - - .

PFE urge " Physio provided in service
suppression etc \ trainng for all RTs/ nursing

R “1SRT upskilled addtional
Improve Promote PFE as —
Patients ability intervention to

to tolerate hn;ﬂﬁlgemtg:ﬁrgp ::Eflla!g |- Physio-led expertise leaflet

GﬁeRaﬂfeann improves ablirty design

To reduce empty bowel)
patient repeat Leaflet to include urge
CB expsosures supression [ bowel
resulting from evacuation techniques

inadequate Develop aids to help
OAR prep by patients to cope with Posters at key points of care -

15% by Q3 \ Improve OAR delays/ is5ues \ bathrooms/waiting

2024 TR reoms/ichanging areas

through o
4 Introduction of Enemas as baseline wr
pE'S']"rf'“sam’ prosate and if problematicat CT for other
Improve Baseline sites ( exceplion rectum patients)
OARS positions 8
achieved at CT Review of IPSS scores in prostates
and ensuring bladder fill under 400ml

Reduced ncreased use of U's and C1 miniscans
requirement (allows 3D bladder recon) prior to
for use of exposure to ensure bladder is apt and

treatment ___reproducible

machine / Addtional Ulirasounds purchased
exposure Increase use of
verification nonionising 4

Increase discussion with patients
methods = P

prior to expsure to guage

Increase use of trolley bayfstudents to
255855

Coding developed to identify
when radiation saved using




Change idea
PFE as initial

Intervention

STEP 3

Develop a

Strategy &
Change ldea

vidence and experience suggest:

« Recurrence in the same patients

Repeated issues occurring in the same individuals suggest
the issue is patient-related, not random or treatment-

specific.

« Grounded in front-line clinical experience

Radiation therapists consistently report that men with pelvic surgery
do better than expected with less complications and quicker recovery
when started prehab early which includes PFE.

« Evidence-based for similar long-term side-effects

Comparable late effects have been successfully managed
using the same principles.

« Prehabilitation can prevent complications

There is growing evidence that early intervention can
help reduce severity and incidence of later problems.

VGap in service

« No physio assigned
w 72% of patients were unaware of PFEs & 50% of staff were unaware PFE advice
was not being given.

Patient Survey

= 50% of patients surveyed were not aware of the role of
pelvic floor muscle training in aiding to hold a full bladder.

= Preference re education: 65% preferred in-person
education

Staff Survey
= 72% radiotherapy staff were not aware re how to use the
pelvic floor muscles to help hold a full bladder.



PDSA 1 - Establishing an Audit Process

* Plan: Define repeat CBCT metric
& standards

« Do: Collect baseline repeat data via EPR PDSA 2 - Education & Preparation
(All Pelvic Patients & Staff)
- dy: identify freq y & causes of repeats —_—
® Act: Prioritise education & prostate- L | abc
focused interventions > —
b = y * Plan: Send patient leaflets earlier PDSA 3 - Prostate-Focused
' © Physio-designed prep leaflet Optimisation & Equipment
S —————
k ® Urge suppression & bladder training info 3 |:]
35 n © ISRT upskilling session \_/ e —

Tests of Juori-psene g A=) e
¢ oot

Slﬂ'ﬂT i“ * Staff retraining in scanning
change [ N =

Leaflet for pts Increase Us

Results 200 ( PFE, Urge supp) (before justiy CE)

REAUDIT 2

1

OPTIMISE PROSTATE PATHWAY

PS5 score3D reen
(r

(data measured at audit points only)

150

Enema Protocol
100 (for Prostate)

- 5 REAUDIT 3

STEP 4
Measure for

Improvement u

Sep 234
Dec 23 @
Mar 24 9
Jun 2469

Sep 249
Dec 24 @0
Mar 25 &
Jun 256
Sep 254
Dec 2540
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* Reduced dose to patient

* Reduced time/ pressure on staff

* Reduced errors (>260 Days Elapsed days)
 Improved reproducibility of OARs

* Reduced breaks on treatment

* Reduced rescan doses

* Improved Radiation safety compliance

* Increased use non ionizing imaging

Improvement sustained over time / \
e Already scaled to other Pelvic sites Haelyez aldnye

« Scaling audit process to non pelvis sire 5N * Reduced associated costs

* System continuously monitor i e PFE proven intervention for long-term
Prehab / earlier intervention impact

e Improved patient experience

e Electronic coding/ monitoring
e Improved education

T h * Allowing to look at other delays als
e O Utco m e S * Low cost intervention-education a
. equipment based
leading to
b tt * Earlier PFE prehab improve long term
toxicity /late side effects.
e e r Ca re  Personalizes to baseline symptoms

* Reduced distress/treatment related anxiety
* Maintaining dignity

e Scaled to all pelvic sites/all sexes
¢ Leaflet/verbal education
¢ Phone and face — face education

Timely

* Reduced overtime costs
 Use of Ql to improve

e Use of low cost interventions

* Use of technology/Improved use EHR

* Reduces rescan [rework

e Gap in service (no physio) addressed within resources
 Transferrable process to other sites/

* Reduced delays

* Reduced LOS in dept.
* PFE more timely in prehab than post treatment
e More time for patient daily interactions




Qutcomes
patient

Reduction in ratio patients eIl
impacting now 2:1

F.R % reduction
18 percentage points
(24% — 6%)
Meeting KPI

1st Re-
audit

Reduced CBs 264 (73%)
Knock on impacts

Reduce LOS daily >nd Re-

audit

Pelvis no longer the highest
repeat CB imaging site

Q2
2024

2025

99

6%

124

45

100%

56.5%

27%

Key interventions for

patients

Establishment of delay coding
in EHR (radiation vs non-
radiation; subcategories)

Phase 1 (PDSA): PFEs;

patient & staff training; physio-
led staff training; PFE leaflet;
urge suppression & bowel
evacuation leaflet; posters
Phase 2 (Baseline OAR-
optimisation

Prostate focused

enemas

volume recon at CT;

IPSS review

increased US use treatment

~50% related to pelvis
3:1, same patients

CBCT reduced by 158;
43.5% improvement

CBCT reduced by 106;
51% reduction;
~2:15ame patient;

no longer highest cause
of repeat imaging



Clinical & Safety Impact Workload & Environmental
* Repeat verification imaging reduced — ALARA Improvements
& dose optimisation achieved across cohort - Reduced interruptions nd environmental

* Increased use of non-ionising US for bladder pressures
ification- ided t CBCT: . .
vereationT/5 aveleet reped ° * Operational challenges captured: tight

* i1 detectedvia ult din last audit .
Outcomes I NI vl
R d |at| on . o Jue9 g capture ~50% of delays)
d ] ] e cohort * Increased catch-up capacity
* =73% dose reduction across the cohort during . _
Safety sudit period Scheduled safety-pause huddles

(BCT Comulative Comulat a Y. Dose Dose
S afe ty Outcomes Scans per e Equivale _ . ' Savedvs  Savedvs
Dose (mGy) Equivalent
Year nt 303 (mGy)  363(Gy)

* No imaging-related incidents since Nov 5
3666

2024 (Prior 18months as bimonthly tbaselne) L T -

205 2071 207 =0) =000 1595 160

9 1000 100 =26 =10000 2666 267




Impact on
service —

reduced
overtime costs

45000.00

£41520.00
m Cost (euros) per RT m Cost (euros) per 2RT
40000.00
35000.00
30000.00
K] 25000.00 23448_00
=]
=
) 20760.00
< 20000.00
15000.00
11724.00 11324.00
10000.00
5662.00
5000.00
0.00
Q42023 Q22024 Q3 2025
= Cost (euros) perRT 20760.00 11724.00 5662.00
M Cost ( euros) per 2RT £41520.00 23448.00 11324.00
Axis Title

Note this is costed at standard rate pre hour per radiation therapist required.
Treatment must be delivered by 2 RTs at all times so these numbers can be doubled for true effect




Outcomes
on Service

Total time

days

Audit Time No. . % vs Cost/RT
Phase Frame RptCBs equivalent Baseline (€57.129/hr) 2xRTs Notes
asmin slot '
High rate of repeat CBCT. ~50%
. 363 ] pelvis related OAR
Baseline Q4 2023 CBs 90.75 €20,760 €41,520 e
3:1same patients
CBCTs reduced 158;
1st Re- 205
: Q2 2024 51.25 56.5% €11,724 €23,448 39.5 hrs saved;
audit CBs .
43.5% improvement
-nd Re- CBCTs reduced by 106;
. Q3 2025 99 24.75 27% €5,662 €11,324 26.5 hrs saved;
audit CBs :
51% reduction.
% . :
737 Sustained reduction prep
Total . (7-4 :
Baseline 264 74.25 : No longer highest cause of
Improve . working  |€15,098 €30,196 : .
— Final |CBs hours repeat imaging
ment days)
73%
Est. 29.7 Conservative extrapolation
Extrapol .
Annvual . 1,056 297hours working €60,392 €120,784 |based on observed

improvement




Impact & Outcomes
« Ratio of patients impacted

reduced from 3:1to 2:1
+ 1,041 total hours saved

+ 74 working days
+ €30,196 overtime saved

== CBCT utilisation i « Reduced knock-on delays
T for other patients
» Daily length of stay (LOS) reduced

* Pelvis no longer the highest repeat
CB imaging site

i e Structured process for delays

BAEESE e R i, e~ o Improved regulation =7

-297 hours saved annually | 79 working days
_ €120,784

| . -
e T




Scale

* Immediate inclusion of all pelvic cases

- Data maturity demonstrated through trends over time
- Expanded focus to the next treatment site

* Scalable to other radiotherapy (RT) departments

S | * Use of EHR for auditing, designed to be scalable within the
Cale department

& Sustain

* Sustainability considered from project inception

ff
That Continuously =~

Sustain

- MUSIQ sustainability score >135/168 (Cincinnati)
* Met all Ql drivers for change within the HSE QI framework
- Embedded within a continuous audit process

* Imaging working group MDT established to review ongoing

* Improvements sustained over time and across re-audit cycles



Reflections Positive Outcomes & Feedback

- Audit as a catalyst for change-Large-scale * Positive feedback to the college-Routine
data enabled a root-cause analysis and a involvement of RT students-Supported
systems-based approach to improvement.  development of future Ql capability

* Patient voice as a driver.. * Projectand Ql course cited as
Reﬂectl @85} - Strengthened MDT collaboration. icr%n;gc\figﬂable good practice during a HIQA
& - Value of structured QI programme

\qUiCk WinS : Quick Wins

* Improved understanding of patient
experience-need for additional support.

Environmental Benefit

Increased machine utilisation and reduced
unnecessary exposure

- Effective EHR use enabled improved data
management and operational insight.

* Used to support business cases (e.qg.
porter support)

- Daily quantification - forward planning
and rationalisation of overtime

Resulted in a measurable reduction in
carbon footprint




* Continue to monitor pelvic delays

* Delays reviewed and rotations setup issue mainly
pertaining to breast patients highest contributor —
so focus on these

*Imaging dose critical here as younger cohort, radio -
sensitive contralateral breast tissue

What's next - Apply the same Ql methodology to improve but will
require different intervention

Breakdown site per rotations delay Break down delays : patient number impacted

100%
Equipment .
Bowel prep | —
gladderprep [

Miscealious | —
<0 Waiting on RO/SPR I
20% RO on set ‘

otations
20%
. internal OAR changes [lkm
. N
0 50 100 150 200 250 300 350
N O e
T  Prostate lung Rectum HN Limb Oesp Skin G-U Gynae  Brain



» ~Thank you for listening! «

, .. o g

S - B " oy

Wi // Vs " Bladder %
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_training works!
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