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Introduction “ E@RQSAFE

O Superficially located radiosensitive organs (breast, thyroid & lens of the eye)
can receive a relatively high radiation dose during CT

O Radiation dose to those organs should be kept to a minimum where possible

O Organ based tube current modulation reduces dose to superficial
radiosensitive organs 4

O Organ based tube current modulation provides better image quality
compared to bismuth shielding while reducing radiation dose to superficially

located radiosensitive organs

m ."‘ EUROPEAN SOCIETY Visit the EuroSafe Imaging lounge at ECR 2018
A OF RADIOLOGY © European Society of Radiology

[



Background: Tissue Weighting Factors “ EL:J[R\O,SAFE

W, ICRP-103
(2007)

O The tissue weighting factor is a Bladder 0.04
relative measure of the risk Bone 0.01

of stochastic effects that might result | Brain 0.01
from irradiation of that specific tissue | Breasts 0.12
Colon 0.12

O It accounts for the variable Gonads 0.08
radiosensitivities of organs and Oesophagus 0.04
tissues in the body to ionising Liver 0.04
radiation Lungs 0.12

Red bone marrow 0.12

 The breasts are considered one of Salivary glands 0.01
the most radiosensitive organs in the [ g, 0.01
body (see table across) Stomach 0.12
Thyroid 0.04

Remaining tissues 0.12

International Commission on Radiation Protection
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Principles Organ Based Tube Current @ EGRUSAFE
Modulation IMAGING

O Tube current is reduced for a defined anterior arc of the gantry rotation

O Thus reducing dose to superficially located radiosensitive organs such as
breast, thyroid and lens of eyes

O Tube current may be increased for the remainder of the gantry rotation to
maintain image quality (Siemens X-Care)

O Tube current may not be changed for the remainder of the gantry rotation
which may result in an increase in image noise (GE Organ Dose Modulation)
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Principles Organ Based Tube Current Q EUROSAFE
Modulation IMAGING

Reduced tube
current

Siemens X-Care GE ODM
Low tube current for anterior 120° Low tube current for 90°/180° radial
radial arc with compensatory arc without tube current increase for
increase in tube current for the remainder of rotations
remaining 240° of the rotation
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Principles Organ Based Tube Current “ EGRQSAFE
Modulation IMAGING

Siemens X-Care GE ODM
Low tube current anterior | 120° (all protocols) 90° (head protocols)
radial arc 180° (body protocols)
Radiation dose to Reduced Reduced
superficial radiosensitive
organs
Overall radiation dose Unchanged Reduced

(due to compensatory
increase in mA for
remaining 240° rotation)

Image quality Unchanged Increased noise
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Principles Organ Based Tube Current 0 EUROSARE
Modulation

O Compared with conventional
acquisition Siemens X-care
results in reduced tube
current by 75% in the
reduced current region 4

O With compensatory increase
in tube current by 25%
outside the reduced current
region 4

O Total radiation dose delivered
equivalent to conventional

method Reduced tube current
B Increased tube current
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Benefits of Organ Based Dose Modulation “ EIgi;LjR\_[),SAFE

O Bismuth shielding is an effective method for reducing radiation dose to
superficial radiosensitive organs

O Incorrect use of bismuth shielding, as placing on patient prior to localiser
acquisition, can result in increase in dose to patient

O CT number inaccuracy, streak artefacts and increased noise have been
reported with use of bismuth shielding ,

O Compared with bismuth shielding organ based dose modulation reduces
radiation dose to superficial radiosensitive organs without compromising

image quality
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Benefits of Organ Based Dose Modulation EEq'leR[JSAFE
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Organ based tube current modulation With breast shielding
Scored as no artefacts Scored as mild artefacts

Reduction in radiation dose to breast compared with control
Organ based tube Breast Shielding

current modulation

Breast Surface 20% 16%
Breast deep portion 18.8% 28.1%
Posterior chest wall 5.5% 16.6%

Kim et al, 2013
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Benefits of Organ Based Dose Modulation @ EURO

/

a. Reference scan b. Scan with bismuth shield ¢. Scan with organ based TCM
O Use of organ based tube current Scan Technique  CTDIvol (mGy) Dose to eye
modulation reduces dose to the (mGy)
eye
Reference 38.18 32.16 = 1.62
O Organ based tube current
Bismuth Shield 38.18 23.66 = 0.41

modulation provides superior

image quality to that of bismuth | 5r00h based TM | 37.57 22.39 + 0.47
shielding (image b versus ¢)

Wang et al, 2012
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Considerations When Using Organ Based Tube 0 EURUSAFE
Current Modulation

A The reduced current 180° arc for body
scanning with GE ODM ensures that
all/most of breast tissue is within the
reduced current arc

d  With Siemens X-care laterally located
breast tissue lying outside the reduced
current arc (shaded region of breast
across) receives higher organ dose than
medially located breast tissue 4

d  Use of positioning aids to ensure all of
breast tissue is within the reduced current
arc is recommended

d Increase in tube current for remaining
240° arc results in increased radiation

exposure to dorsal body parts as lung & Reduced tube current
bone marrow s B Increased tube current
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Summary @ EURDSAFE

O Organ based tube current modulation reduces the radiation dose to
superficial radiosensitive organs including breast, thyroid & lens of eyes

O Radiation doses to superficial radiosensitive organs are comparable to that of
bismuth shielding

[ Organ based tube current modulation results in superior image quality to
bismuth shielding

O The use of organ based tube current modulation can increase the radiation
dose to dorsal body parts

O Risks associated with increased dose to breast tissue located outside the
reduced current arc

O Positioning aids recommended to ensure breast tissue is within the reduced
current arc
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