Optimisation in CT

A case for shared approach

Stephen J. Golding
University of Oxford




Body CT 1979:

10 mm sections
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Body CT 2007

Submillimetre sections Subsecond exposure
“Instant” reconstruction
64 slice, 128, 256......

Data volume a problem




CT Is now our major radiation
protection challenge




Impact of new technique

Tasks performed better -W _
Tasks performed more ‘

easily ..
| e

New applications
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Clinical Benefits of MSCT:
traditional applications

Speed: - Image quality

Cover : - Reduced anatomical misregistrat




Clinical Benefits of MSCT:.
new applications

Multiphase enhancement
CT Angiography
CT Urography

3D/virtual reality




Hepatic enhancement; carcinoma of pancreas
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The Era of 3D/Virtual Reality/4D



Screening



Small pulmonary nodules:
detection at chest CT and outcome



Acute Appendicitis: effect of increased
use of CT on selecting patients earlier
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CT: contributions to dose



Mettler at al, 2001

Hart and Wall, 2004



Dose variance



JRH CT - DLP Dec 00 and Jan 01
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JRH cases over 1000 mGy-cm



Reasons for variable practice









To what extent should technology
alter technique?



EC Directive 97/43



Optimisation



Automatic Exposure Control (AEC)
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« BUT: modern practice/workload motivates against

 The aim Is to complete the examination with the
minimum threshold exposure

« BUT — the evidence base for minimum exposure Is
weak



Modifying extent — what can be done?



Modifying exposure



A Scientific Basis for Dose Reduction In
Multislice CT of the Face: H.Nwume, 2002
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HRCT of the face: conclusions:



New work: Cervical and Lumbar Spine
Trauma












Experiment 2: dose reduction in the brain



Brain “lesions”: the answer






Scores, large lesions
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Scores, small lesions

Tube current




Experiment 2. preliminary conclusions



European Commission Study Group



CT working group — ¥ Framework

1999



5t Framework Programme Concerted
Action



European Field Survey



Abdomen, abscess



Effective dose, mSv

B Sequence 4
B Sequence 3
[1Sequence 2
B Sequence 1
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Hospital #




European Field Survey



6" FrameworkProgramme
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CT Quality Criteria Document - MSCT



Justification In Optimisation



What Is the clinical question?



Delayed diagnosis: ultra-low dose












Effective justification



“Black Bone” MR
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Comparison Direct, CT and MR
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The Future



If you seek to regulate the people by law they will
learn how to stay out of gaol but feel no shame.

If lead by virtue and propriety they will feel
shame and become good.












