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Radiation dose optimisation in
medical imaging —an Australian
Perspective

Daniel Schick

Some context

Biomedical Technology
Services — Queensland
Health (Government)

16 (imaging) medical
physicists across
Queensland (pop. 4.7
million)

5 certified by ACPSEM
Australia - New Zealand: 36
certified/registered in
radiology

About 1000 CT scanners
across Australia

Outline

* History and what motivates us
e Current status and projects
-CT
* National DRLs

« Profession led projects
* Local work

— Interventional Fluoro
— Nuclear Medicine



http://sgrhs.unisa.edu.au/student/prep_rural_prac/1-major_issues.htm
http://sgrhs.unisa.edu.au/student/prep_rural_prac/1-major_issues.htm
http://sgrhs.unisa.edu.au/student/prep_rural_prac/1-major_issues.htm

Same patient (WED 33cm) —Imaged 2 weeks apart on
Siemens Definition Flash units in ED then Main Department

Australian Law

ARPANSARPS No.14 (Code of Practice)

3.1.8 The Responsible Person must establish a program to ensure that radiation doses

ed to a patient for purposes are:

(a) periodically compared with diagnostic reference levels (DRLs) for diagnostic
procedures for which DRLs have been established in Australia; and

(b) if DRLs are c , reviewed to rmine whether radiation
protection has been optimised

Australian MDCT DRLs Est. 2011/12
NM, Interventional Fluoro and Mammography “Late 2016”

Fluoroscopic dose variation — Cardiac Cath Lab
Benchmarking Program (2004-2011)

Low Contrast Detectability
20 cm Fluoro NEMA XR-21 Phantom
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CT dose variation — Queensland (Australia) Public
Hospital Survey — 2010

CT dose comparison - Multi-exam
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Scans giving off unnecessary
radiatior

Landmark Australian CT Risk Research

Cancer risk in 680 000 people exposed to computed
dhood or adol

data

phy scans in
linkage study of 11 million Australians

B open access B 2013:346:42360 ol 10.1136/m)] 12360
John D Math ', Anna V Forsythe  Zow Brady &

Martin W Butlar data analysr’, Stacy K Goargen radiologist', Graham B Byrmes statistician', Graham

G Giles epidermiologist”, Anthony B Wallace . Phitip R ol

Dowty research foliow’. Adrian C Bickerstatte computer scientist', Sarah C Darby statistician

c [Thei inci of cancer after CT scan exposure |
——> [in this cohort was mostly due 1o iradiation] Because the cancer excess
‘was still continuing at the end of follow-up, the eventual lifetime risk from
CT scans cannot yet be determined. Radiation doses from contemporary
CT scans are likely to be lower than those in 1885-2005, but some
——> [increase in cancer risk is still likely from current scans.|Future CT scans

should be limited to situations where there is a definite clinical indication,
‘with every scan cptimised to provide a diagnostic CT image at the lowest
possible radiation dose.

Computed Tomography
How is Australia Faring?

DLP/CTDI,,, National DRLs

Australia 1000/60 700/15

Japan 1350/85 1000/20 50-60kg patient
United Kingdom 970/60 745/15

USA NA/75 NA/25 NCRP 172

Representative of
all scanners
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Australian CT radiation doses
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Figure 2.15. Comparison of DRLs for CT head in terms of DLP, mGy-em.

RADIATION PROTECTION N° 180

Diagnstic Referance Lovels
Thicty-aix Erapaan Countsh

Current CT NDRLs
| Smhanarreem |

Australian Child (5-14 years)
MDCT Diagnostic Reference Levels
e B TS e, e, o
Head 1000 60
Head 600 35
Neck 600 30
Chest 110 s
Chest as0 15
AbdoPelvis 3s0 10
AbdoPelvis 700 15
ChestAbdoPelvis 1200 30
Lumbar Spine 200 a0
Australian Baby (0-4 years)
MDCT Diagnostic Reference Levels
Baby oLe CTDI
Protocol (mGy.cm) (mGy)
Head a70 £
Chest 80 2
AbdoPelvis 170 7

* Australian CT
DRL interface =
* Manual data =
entry o
* Upto20
patients
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Australian CT DRL data — Dose changes

S
Figure 6: 95% Confidence Intervals for DLP (mGy.cm) DRLs - AbdoPelvis Scans
- Adult Sinale Phase

Professional college initiatives: Royal Australian and New
Zealand College of Radiologists (RANZCR)

« State based CT dose optimisation projects
¢ Conducted 2009-2012 in Queensland, Victoria and
South Australia (10 to 20 sites each)

* Intensive data collection/ one day workshop/ re
audit

* Funded approximately $200K per state




Multidetector CT Dose:
Clinical Practice Improvement
Str ies From a ful

Optimization Program

Aatthony 8. Wailsco, M . Goorgen, MBES", Daniel Schick, M5
Tis Scbiusky, MS, Darmion Joter, PhO"

J Asn Coil Reacfiol 2010,7:614.624,
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Unsustainable as a large

scale intervention

Numbs of scars
3

20

[ survey W Suvey 2

AOCR 2012 (RANZCR led)

e Aims
— To determine whether
« Very limited but clinically achievable dose data collection
* Benchmarking against peers
« Brief face to face educational feedback with generic optimisation
advice
« Site specific feedback material
Can result in clinically important CT dose reduction

e 16 sites from across Australia and New Zealand
* Vendor sponsored — free participation

Site Specific Feedback
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PV Alido: Scanner DLP results (pre)

fe et e e e e e e ey s Site D takes action
PV Abdo: Séanner DLP results (post]

P

What about the children?

* Big problem with:
— Numbers of scans
(non-specialist sites)
— Data submissionto =/
national surveys
* Answer: Phantom
scans g & i, ooy & Sy Compi
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Survey 1 - Effective Dose Spread per Paediatric Protocol

o2 158 RANZCR - 10 site optimisation
project 2009 — Survey 1
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Survey 2 - Effective Dose Spread per Paediatric Protocol

RANZCR - 10 site optimisation

project 2009 — Survey 2
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Local Projects - Improving data
collection and analysis

CT — Dose Survey Program
(DSP)

Australian government funded .

project

Data from DoseUltility (David
Clunie) or CARE Analytics
(Siemens)

DATA FILTER

Forteydevete

CT-DSP processing
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ARPANSA
National Dingnostic Reference Level Gatabase

CT-DSP for
ARPANSA
. NDRLD

R e
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Format and data
cells exactly
match ARPANSA

e /WEBinteﬁace

Local work - Pre and post optimisation
data

QRef reduced 250 to 200mAs (20% reduction)
kV optimisation — most patients at 100kV with increased QRef for noise
compensation.

mCT Abdo

Same patient May and July 2015

E:t + 6kg — expect 11% CTDI increase
oSTre CTDl,, decrease 11.5 to 8.7 mGy
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Biomedical Technology Services

Radiation Dose Optimisation

Consultancy service

¥ e e arous bt Flaah e a and cormrmrion

REPORT
Computed Tomography

Program

Interventional fluoroscopy

Preliminary survey from 2013 — very limited range of exams

(Official) NDRLs not yet published
o
1

Patient 1 7 oam | o1s

Puciene2 | bisle | 74 | &5 | 62 | 15 | e1 132 | 1348 |Femersl
|

Paciont 30Femate] 85 | 55 | 464 | 15 | 200 | 107 | 42 | o752 Femorat

Difficulty with procedure definition

“Patients with ‘Normal' Coronaries. For purposes of definition,
‘normal’ coronaries are defined as those with no or physiologically
insi diameter (<50% coronary diameter
narrowing) by visual inspection in patients studied specifically to
assess coronary anatomy.”

Example IGIP report from
ARPANSA Conormary Argeureom AR Distlbudon

Narrtor o/ Pt
338 5Bt

2570872015

e | PR ont
oar | 229 55
nat

ves | 026 | 0.76
(@0
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Coronary Angiogram KAP distribution

Preliminary Australian Data

45Gy.sqcm
55Gy.sqcm 650mGy

760mGy

CCL clinician performance impact — Fluoro time exceeding 75t percentile

Cumulative E-0 High FT
(individual Cardiologists)

—— - E N —
0 20 40 60 80 100 120 140
KAP (Gyom?)
U re 4. Frequency distribuion of air KAP for CA
REFERENCE LEVELS procedus

INTERVENTION

Radiation Protection Dosimetry (2008), Vol. 129, No. 1 -3, pp. 104-107
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Clinician feedback influence
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Nuclear Medicine and PET — National preliminary
survey (ARPANSA)

NM data collection

Diagnostic Nuclear Medicine Procedures

Preliminary Report
,N 2 Most common activity
20140 (MCA) and reference
activity (RA)
Conttovascular Tesem » 12745 | oo 12001400 | 14301780
Tesom z 335 o1s 00 a0
Emdocrine Tesom 5 3210 354 200 500
Tegom o 2008 o7 200 200
L Gt T 101 " 0
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Collated PET data

Most Common Activity - Nuclear Medicine Pilot Survey

F-18 FOG injec vity (Oacology)

Activity

ngm
Courtesy of ARPANSA

Summary/Conclusions

* Australia has law requiring CT dose review

¢ Other modalities soon to be included

* Media has caught on much like elsewhere

* Some/limited evidence of widespread dose reduction —
particularly in CT

* Limited knowledge of typical doses for other
modalities

* Much to do!
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