Exploring CT dose optimisation; a longitudinal study
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Introduction

* In CT scanning, patients should receive the optimal
level of radiation to achieve a clinically diagnostic
scan’.

« CT makes a disproportionate contribution to the
radiation exposure of patients compared with other
radiation-based imaging techniques?.

 The number of CT scans is likely to increase 100%
In the next five yearss. There is an overuse of CT __ _ .
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International

« Smith-Bindman (2019) concluded that the
variation in CT doses across countries
were primarily attributable to local choices
regarding technical parameters®.




Cross-sectional study using a questionnaire survey (concurrent timing)

Quantitative data - 40 scored knowledge | Qualitative data - Comments within survey
questions - closed questions
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Longitudinal study



Bloom’s taxonomy
benefits and detriments
need for ongoing education

Experimental learning learning styles
justification, optimisation and limitation
balance radiation dose and image quality
changing parameters not well understood
trained to precisely adjust the CT settings
continuous professional development

EDUCATIONAL

lifelong learning systematic learning feedback
align to post-registration skills

staff shortages

lowering kVp
technical parameters

cumulative radiation exposure ritical reasonind safe to participate
radiographer experience is limitey iti-disciplinary teamCritical thinking

CLINICAL workpiace | PSYCHOSOCIAL

notifications of errors ) monitor pwn and other people’s emotions
incorrect patient 5| ARp increased

vulnerable groups pressure sociability = emotionality
technically complex isocentre \local choices
collaborative working
increased scan numbers

Children scan protocols . . .
radiation dose lssues emotional intelligence

medical physicists self-control
overuse of CT hierarchy

feedback wellbeing
organisational socialisation
adaptation emotions of self




Alm

« We aimed to identify training requirements for UK
CT radiographers, regarding specifically social and
educational factors, and whether these have an

Influence on the longitudinal approach toward CT
dose optimisation.

www.herts.ac.uk/international/new-international-students/intakes



Mixed Methods Approach

Qualitative
Quantitative :-

« CT exposure parameters questionnaire’
Emotional intelligence questionnaire®

Questionnaire (UK)

1) Routine CT scanning parameters (kVp, mAs, slice thickness, pitch, and reconstruction
algorithms) should be changed according 1o which of the following

Study indication

Patient age

2) Regarding Automated Tube Current Modutstion (RTCM)

ATOM has been shown to decrease patient dose on average.
ATCM can increase the patient dose i the pelvic region
ATCM shauld rot be wsed in the presence of metalic implant:

ATOM is affected by centering of the patent within the gantry

3) Regarding the noise setting (Noise index: GE /Standard deviation: Toshiba /Effective mAS:
Siemens + Phgs)

vrast phase of an abdomen scan requires the same noise
setting (Le. MAS setting) 95 the contrast phase

Readers/reporters can tokerate 6ss nolse with 0base parients
Readers/reporters can Tokeate mare noise with paediatrics

The noise index snould be changed when changes i the patient size
are extreme

) Increasing the peak beam energy (KVp) from 120140 kVp causes an incraase in CTDI values of?
% provs [

In-depth interviews
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Emotional Intelligence (El or EQ)

Sociability

Trait Emotional Intelligence Questionnaire-Short Form (TEIQue) 8
Measures; Well being, Self-control, Emotionality and Sociability & Global

EQ



Interview 1

14 Students recruited

Recruitment

Interview 2

14 students invited

7 students interviewed

2 students could not be
contacted

3 students have not worked
inCT

1 student agreed to interview
then left job

Did not receive permission
from manager for 1 student
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Analysed via descriptive statistics and thematic analysis

Thematic analysis framework was the Braun and Clarke’s six step
model® :-

Model familiarisation and writing familiarisation notes

. Systematic data coding

Generating initial themes from coded and collated data
Developing and reviewing themes
Refining, defining and naming themes

. Writing the report



40 question CT exposure parameter questionnaire’

Profession

UK radiographers

Pre-registration

Post-registration

Knowledge of CT exposure parameters increased, with a difference in mean scores pre-
and post-qualification (P= 0.0085).



Emotional Intelligence (El or EQ)

Emotionality

Global emotional intelligence did not change significantly over time (5.13 to 5.43)

Global emotional intelligence was not significantly different from a UK national survey
5.3510



* Three main themes were identified:-

« Education
« Dose optimisation and
« Culture
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Physics training

No scanner available at uni
Undergraduate Basic positioning \\

Out of date if not used after graduation

With CT scanner

Get to know how the machine works

rFrasvuina vvamnmm ls

Learn on different types of scanners




Post-registration

On the job training

CT induction and competency

Radiographers

CPD

Clinical scientists

Radiologists

Structured training programme

Mentored by senior staff

Competency assessments

Regular formal CPD sessions

Informal training in CT

Reporting

Dose optimisation

Radiation law

Reporting- aspirational




- National Survey - Longitudinal1 - Longitudinal 2 Saturation

18

0
Undergraduate On the job Apps training Postgraduate study days




Pre-registration

Exposure parameters

Field of view (FOV) Justify exposure

not adjusted

Don't know how it
works ———

Never seen a child
scan ————————

PET/CT more
appropriate in some
cases

Small adult use
smallest FOV

Reduce for
sequential scans

Carefullydefine _________ §

Image without

Not seen in practice ionising radiation

Radiologist territory where FOV begins Judge risk benefit
and ends
Dose optirmisation in CT
Use pre-defined
scanner protocols
for small or large For new protocols
patients

Drop KVp and mAs For new scanners

Use 'smart mA' for
variants in anatomy

Not on a daily basis

Collaborative

Reduce exposure ”
working

Review of CT educational
experience and time spent
in clinical evnvironment




Post-registration

No experience in adjusting parameters
Advise from senior
Children Balance between dose and image quality

Paediatric protocol

No core CT team
Not commonly adjusted
Adults No time to adjust in acute CT
Need somebody with more experience to help

Sequential scanning used for head scans

Exposure factors




Radiographer’s comments

Pre-registration Post-registration

“Paediatric protocol...|
“Never seen a , haven’t seen it but I'm

. ” Child scan
child scanned - guessing there must be
UG8 one.”PG6

“CT dose tutorials
with the medical

scanner not on : : .
B Collaborative working physicist there, but

UuG2

not the radiologist”
PG5




Culture

Sub-themes

Pre-registration Post-registration

Passive role Active role

Team working Team working

Asking questions Nurture

Explanation of protocols Autonomous practitioner
Negativity

students just “From the first day

helping patients we are involved in
getting on and off everything” PG10
the table.” UG3




Conclusions

Learning in the clinical environment is complex

There is an urgent requirement for professional education
to keep pace with technological advances in CT scanning

Effective teaching and training in the clinical environment is
an essential investment for the future workforce

CT radiographers should be offered frequent and bespoke
training, with a multi-disciplinary approach
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