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AJR 3
J = Pediatric CT: Strategies to Lower

o

‘E Radiation Dose 2013.May

CT Dose Metrics

=CTDlvol, DLP, Effective dose, SSDE
Image Quality vs Dose

—=kV, mA, Pitch, Collimation
Dose reduction tools

= AEC, Adaptive collimator, Bowtie filter
Post processing methods

= |terative reconstruction
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X-ray Tube
Anade

Flat Filter

Bowtie Filter

Collimator

X direction »
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Bowtie filterD 8228

CT dose reduction in practice. Pediatric Radiology 2011; 41:488-492
= This leads to increased image quality
and a 50% reduction in surface dose.
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Bowtie filterD 8228

Automatic patient centering for MDCT: effect on radiation dose.

AJR 2007; 188:547-552
Surface CTDI values increased by approximately 41-49% when the
phantom was30 and 60 mm off center, respectively

On center Off center
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Positioning the patient in the middle of the CT
gantry reduces the radiation dose to the patient
according to the inverse-square law.

Image Gently: ten steps you can take to optimize image quality and
lower CT dose for pediatric patients.

AJR 2010; 194:868-873

Callahan MJ. CT dose reduction in practice.
Pediatric Radiology 2011; 41:488-492
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weeesares CT Radiation Dose Optimization and Estimation: an

I( Update for Radiologists
Hyun Woo Goo, MD

Department of Radiology and Research Institute of Radiclogy, Asan Medical Center, University of Ulsan College of Medicine, Seoul 138-736, Korea 20 12 . FEb

Checkup Recommendations
Items

Traditionally based on body weight or body mass index
21T Sl Based on cross-sectional dimensions and/or body
adapted CT : : e

attenuation for better dose adaptation to individually
protocol : :

varied body habitus

Use best-fit equation rather than dose table or chart
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Test
Parent

Procedures

image gently vihen we care for kids! The image gently Campaign is an initiative of the Alliance for Radiation Safety in Padiatric Imaging. The

campaign goal is to change practice by increasing awareness of the opportunities to promote radiation protection in the imaging of children.

Image Gently Impact

The image gently campaign launched
1/22/08. This is a snapshot of what has
happened since:

18,180 medical professionals have taken
the pledge

This website has been visited 291,142

times

The CT protocol has been dovnloaded over
26,425 times

;2:3:_ take the image
gently pledge!

Quick Links

Proof of IG Pledge Refemng Phys:cnan

Protocols Radiol ogic Techn ologust

\/
\I

Back to Basics l Butterfly Award ‘

TO PARENTS

Recent News

NCRP Report 172 Available

The NCRP Report No. 172, Reference Levels and Achievable

Dr. Thalia Mills-2012
Butterfly Award

On November 26, 2012, image Gently
awarded Dr. Thalia Mills the 2012
Butterfly Award. Click here to read more
about Dr. Mills contributions to reducing
pediatric radiation dose.

Posters

News from Image Wisely

The Minnesota Department of
Health is the first state health
agency in the count...

Thanks to everyone who has
pledged to image wisely, including
many this week at...

Doses in Medical and Dental Imaqging: Recommendations

for the United States is now available. This Report
represents an important continuation of NCRP reports on

Attention RSNA attendees! Learn
more about new Image Wisely
nuclear medicine ini...

radiation safety and health protection in medicine and lays

the foundation for the development and application of DRLs

and achievable doses for diagnostic x-ray

Nuclear medicine exams help save
and extend lives every day. Our
ew initiativ
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Table I: mAs Reduction Factors for the Pediatric Abdomen and Thorax

Room #: CT Unit: Date:
Abdomen kVp mA Time (sec) Pitch Abdomen | Pitch Thorax
Baseline: fill in fill in fill in fill in fill in
PA Abdomen Thorax
Thickness| Approx mAs Reduction | Estimated mAs = |mAs Reduction | Estimated mAs =
(cm) Age Factor (RF) BL x RF Factor (RF) BL x RF
9 newborn 043 & |' #VALUE! | 0.42 #VALUE!
12 1yr 0.51 #VALUE! | 0.49 #VALUE!
14 2 yr .59 #VALUE! 0.57 #VALUE!
16 10 yr 0.66 #VALUE! 0.64 #VALUE!
19 15 yr 0.76 #VALUE! 0.73 #VALUE!
22 small adult 0.90 syl 0.82 #VALUE!
25 med adult 1.0 0.91 #VALUE!
31 large adult 1.27 1.16 #VALUE!

1. Type In baseline abdomen techniques and mAs in yellow cells
2. Spreadsheet will calculate mAs estimated for pediatric patients of varying sizes
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Original phantom

Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL



=\ /1 =
oW /J/Zs
Aquilion PRIME

120 kV, Rot time: 0.5s, Colli: Imm x 40, Pitch: 0.828, Kernel: FC13 FBP Boost on

£ 7 7 > kL, Filter, mAIZ & IF Ei

(D
% mA-SDREHR D 1E AL | = ::

" 4
R 4

)
£ T 7> bALIZE T HSDI0ME 1 \
— KT OEREHE NPS, CNR |

%E#f&XT?éLE /Jltb
8] D AT B 71

Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL



o ESLEA
o= . SD-mAJDREEIR
1 age S age
10 4 40 mA FBP 20 FBP
8 - 15
o 67
2 10 100 mA
4 _
2 - 5
O [ [ [ [ [ 1 0 | [ [ [ [ |
50 100 200 300 400 500 50 100 200 300 400 500
30 - 50
10 age 20 age
25 - % rgp 40 % rgp
ig ' 30
v 200 mA
” 10 - 20 370 mA
5 - 10
O [ [ [ [ [ 1 0 | | | | [ |
50 100 200 300 400 500 50 100 200 300 400 500

Tube current [mA]

Tube current [mA]

Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL



T EB

Noise power spectrum [mm?]

O AN

1000

100

10

. NPSOLLER

20 age

5 age
1 age

0.3 0.55 0.8 1.05
Spatial Frequency(Cy/mm)
Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL



¥£8 | CNRODLEER

3 _ ROL, - ROIb
=
S
1 _
40 mA 100 mA 200 mA 370 mA
O _

1an 20ae

Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL




SD: 10ICRITDEERDLL
BAIZHT EEEHDEERDL

Age Image gently

—y
LS

1 0.11 0.51 ™ \
5 0.27 /059 Y
10 054 | 066 |
15 0.78 076/
20 Adult 1 .1

~ -
~~-_|——’

Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL



REFHDICHITDESERDLL
FAIZH T AR FHDERBRDLL

Age Image gently

—
-~
S

1 0.32 05
5 0.43 059
10 064 | 066 |
15 0.74 076/
20 Adult 1 N1 S

~ -
~~-_|——’

Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL



Prime 80 [ZH[+4HmA-SD

tREBIGTID S RDITIHNESD

AN 35y fe

---

0.32
5 0.43
10 0.64
15 0.74
20 Adult 1

160 8
240 9
2170 9.5
370 10

Department of Radiology, THE JIKEI UNIVERSITY KASHIWA HOSPITAL



IMESDDLEER

Image gentlyDFZREIIZ £ ({FEHRTES !

Age SD SD
by our data by Image gently
1 0 4
5 8 6
10 9 9
15 9.5 10
20 Adult 10 10
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aemaanases CT Radiation Dose Optimization and Estimation: an
( Update for Radiologists

Hyun Woo Goo, MD
Department of Radiology and Research Institute of Radiclogy, Asan Medical Center, University of Ulsan College of Medicine, Seoul 138-736, Korea 20 12 . FEb

Checkup Recommendations
Items

Always turn on if applicable

Tube
current Set up appropriate reference image guality index
modulation

Check how much modulated tube current reaches to
maximal limits
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120 kV, Rot time: 0.5s, Colli: Imm x 40, Pitch: 0.828, Kernel: FC13 FBP Boost on
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Image Gently: ten steps you can take to optimize image quality and
lower CT dose for pediatric patients. AJR 2010; 194:868-873

The orientation of the topogram from AP to PA In
a supine patient.

This reduces the dose to male gonads, breast,
thyroid, and eye lenses.

By reducing the x-ray beam energy from 120 to
80 kV.
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Adaptive Section Collimation

Effects of adaptive section collimation on patient radiation dose in CT.
Radiology 2009; 252:140-147

= The dose savings are up to 38% .

Spiral scanning

C—F—F G
o — G
A: Beam collimation B: Overbeaming
' C: X-ray tube D: Detector rows
D E: Planned scan length F: Overranging
\A / (: Adaptive section collimation H: Actual exposed length

B |
KoW % 2 ~_~
T F E F T

H
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»Aquilion 64 vs Aquilion PRIME
120 kV, 400mA, Rot time 1.0s, Colli 0.5mmx32
Scan length 10 cm
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Size-Specific Dose Estimates (SSDE) in Pediatric
and Adult Body CT Examinations

Report of AAPM Task Group 204, developed in collaboration with the
International Commission on Radiation Units and Measurements (ICRU)
and the Image Gently campaign of the Alliance for Radiation Safety
in Pediatric Imaging

image
A. Physical Anthropomorphic Phantoms B. Cylindrical PMMA phantoms g E n.l-l y

(McCollough and collaborators, Mc) (Toth and Strauss, TS)

( 0

C. Monte Carlo Voxelized Phantoms D. Monte Carlo Mathematical Cylinders
_ (McNitt-Gray and collaborators, MG) (Boone and collaborators, ZB)
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SSDE = f., x CIDI,

Effective diameter

Lat + AP Effective | Conversion
17 ¥ 1 Dim (cm) Dia (cm) Factor
SSDE = f.- x CIDI 16 7.7 2.79
) 18 8.7 2.69
20 0.7 2.59
22 10.7 2.50
1 — 1 24 11.7 2.41
540mGy X 2.50 13m& 24 o 2
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SSDEMF&REE

Aquilion PRIME by TOSHIBA : Filter M, 0.5 rot/s, Beam width 40 mm

120 kV, 200mA 120kV, 200mA
CTDI vol 5.y, : 17.6 mGy CTDlI vol 5 - 17.6 MGy
Conversion factor: 1.13 Conversion factor: 0.95
SSDE: 19.9 mGy SSDE: 16.7 mGy
Glass: 18.4 mGy Glass: 15.9 mGy
1 age 5 age
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SSDE for adult Patients at CT of the Torso

Radiology 2012

Descriptive Statistics for Patients, CT Scanner Output, and SSDE

Age (y) AgeofWomen(y) AgeofMen(y) AP+LAT(cm) CTDI,(mGy) SSDE (mGy)

Statistic
Mean 62 60 64 61.2 18.1 21.8
Standard deviation 15 16 14 7.4 3.7 3.4
N =545, R? = 0.48, P < .0001
CTDlvol (mGy) = -2.8 + 0.34 x ((AP+LAT) (cm))
g e ma
e ~ a5 ! ..‘- “' :.5 ::...:. ?“'-Z.:::’J e 3,
; N = ‘;.sl‘ o '.'). » : —_ .:.* .:.1.::‘-. '3).' ’ .‘ ~.0) ":“ .
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(g 20 % o "l‘l:‘:'. i -o.. : i (g 20 -. .‘ ‘ Y -:‘.0.-,.1.'.“:' ~.: RS
S ¢" ‘:7. :'{"; i.’\:?":("s ~ -:.: . .'-: .':‘.:'.' \‘?.'ﬂ g B
? % - » ...‘.i-.;'; 2 w . . el o -
o B AP A o) -1 3 :
O e 1 e 7
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N=545 R?=0.003,P=.3
d SSDE (mGy) = 20.3 + 0.02 x (( AP+LAT (cm))
40 50 60 70 80 40 50 60 70 80
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