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Factors affecting

dose and image
quality in digital
imaging
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The whole imaging chain and process
must be evaluated




Components and levels required for continuously

improving optimisation
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Radiological professionals working together

C. Basic: Radiologists, radiographers, and medical physicists
perform roles separately and independently of each other.
{ \ 4 J
Establishing Diagnostic Reference Levels (DRLs) is
involved in move from level C to B.

B. Intermediate: Optimisation Teams comprising radiographers,
radiologists, and medical physicists established.
Comparison of dti;e survey r!sults with DRLs, followed
by review and optimise protocols for some modalities

A. Advanced: The whole Optimisation Team is involved in regular
review of clinical protocols for all modalities.



Example of dose monitoring annual cycle plan

Comparing patient doses vs DRLs
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Multiprofessionality in optimisation

It's not just about primary
diagnostics. Differential
diagnostics and incidential findings
matter as well.
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Operation of digital x-ray equipment

= Successful operation of digital x-ray equipment requires high levels of
knowledge and skill from clinicians, radiographers and medical
physicists.

= Settings should be agreed by members of the multi-professional imaging
team and documented in protocols

= All members of the team must be given the necessary expertise through
training and experience

= Training must be updated reqgularly, so everyone fully understands
equipment operation



Take full advantage of user training

It’s not just a system - require also the functionality and optimised protocols




Qualifiers of successful optimisation

* Ongoing, forward-looking, iterative
process = continuous improvements with
guantitative and qualitative evaluation.

« Systematic and carefully structured to
ensure that all relevant aspects in the
diagnostic chain are taken into account.

* Requires commitment at all levels as well
as adequate procedures and resources in
organisations.

« Optimisation is not minimisation of dose —
it's a question of balance; the best option is
not necessarily the one with the lowest dose.
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Two levels of
optimisation

Reqgular review of every
aspect of the imaging
process is key to the
successful achievement
of optimisation.

1) The design and construction of the
equipment and the installation

2) The day-to-day working procedures
performed by the staff involved

Optimisation will only occur If:
1) All staff are properly trained in their roles

2) Equipment operation is ensured through a
comprehensive QA programme

3) There is ongoing monitoring, review, and
analysis of performance

4) This feeds back into continual improvement
of protocols.
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Practical multiprofessional optimisation during

commissioning

» C: Set the basic parameters

» B: Adjust indication specific
parameters to maximise image
guality per dose unit (e.g. spectral
optimisation)

» A: Adjust patient-specific
parameters (typically mAs by
ATCM) In individual exams to
achieve diagnostic image quality
with the lowest dose 1 ‘

| PROTOCOL

» Harmonise protocols (incl. i Z || GUIDELINES ‘
exposure parameters) in orderto | = ’l; —
achieve consistent image quality : SR %4
throughout the organisation

SCANNER
PROTOCOLS

e .



Clinical image quality Radlologlst
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target values
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Workflow optimisation
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and patient doses
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Main directions of developing methods
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Main directions of developing methods

Clinical
Consistency relevance
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Utilising athropomorphic models in optimisation
= Aiming closer to clinical cases




Example of anatomical & indication based DRLs

(for CT in Finland)

Examination type or indication CTDly DLP
mGy mGy-cm
Head/brain 55 800
Sinuses 13 190
Chest 9 290
Abdomen 12 560
Body 12 770
Aorta (neck to groin) 10 630
Indication - HRCT 5 140
Indication - lung tumour 11 430
Indication - renal stones 7 330
Indication - lymphoma 11 970
Indication - trauma body 17 1300
Indication - colonoscopy (prone) 6.5 total from both
Indication - colonoscopy (supine) 12 positions: 930
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Towards patient-specific dosimetry - example: CT
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Gradual unification of core RP components

by evolving methods and processes

PATIENT SPECIFIC AUTOMATED
PARAMETERS WITH REFERRAL GUIDELINES
CLINICAL FOCUS (CLINICAL DECISION SUPPORT)
QUALITY
ASSURANCE OPTIMISATION
WIDE SCALE HARMONIZED
ON-LINE DATAACCESS IMAGING PARAMETERS
& MONITORING & PROTOCOL RULES
Evolved QA methods enable more Automated referral guidance and
effective patient-specific optimisation procolling connect optimisation and
with clinical relevance justification more closely together
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Informal practices
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PROFITS SALES When you aim for

Improvements by planning

\J } and doing, also check the
L ! the outcome systematically

to reach effective outcome

T~

“What if we don’t change at all ...
and something magical just happens?”
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Importance of continual improvement

Resources

Phantoms

QA programme . Roles
Dose audits A — Training
DRLsS IMPROVEMENT
Processes
Regular
1Q evaluation Documentation

Dose monitoring
system

Data safety
& security
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