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Image Quality and Dose

Image scanned at 260 mA Image scanned at 130 mA

Lower mA results in Lower dose but higher image noise
Noise impairs the ability to visualize low contrast features

OptiDose GE's Overall Commitment to Dose Management

» Volara DAS Technology for higher -
detection efficiency £ 2
» V-Res detector with 100% active area ﬂ
L

» 40mm coverage

» Cardiac/Pediatric bowtie filter @

3D Dose Modulation

ECG Dose Modulation
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3D Dose Modulation

Up to 40% Dose Reduction with Three Dimensional Modulation
IX

>\i\/< 7% Prospective 3D dose

modulation

Constant dose

X, Y —changing
mA w/in a slice

From single low dose scout

|z - changing mA

along patient . Automatically changes mA

« Along patient

« Within a slice

imagination at work




3D dose modulation in routine acquisition
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An AutomA Example
(Noise Index =24)

Auto-mA (30% dose saving)

Dose at 200mA = 227.62mGy

68MA Dose with Auto-mA = 157.76mGy

Case Courtesy of Dr. Dennis Foley, Froedert Hospital, Milwaukee, W

ECG Automatic mA Modulation

Up to 50% Dose Reduction for Coronary Vessel Imaging

Modulated dose based on ECG
signal
User selectable parameters
— Min and Max mA settings
— Adjustable phase %

Data can be used for functional
analysis
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Low Dose Cardiac Image Filter

Vessel tracking after
applying Edge-
Preserving Noise Filter
to volume data set

Comparable Vessel
Tracking image from
filtered data set.

+ Only 8% more
noise
« No loss of

low-dose
120 KV, 150 mA

50% more noise
structures

120 KV, 300 mA

150 mA
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50% Dose Reduction if scanned at

CT Components that Affect Dose
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Tube filter detector
Exposure Settings Beam tracking to Geometric Image
X-ray filtration minimize unused efficiency Processing
Bowtie filters X-ray of Detector Algorithms
(over beaming) (scatter grids) (filters)
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Bowtie Filter

* Longer bowtie path lines up with shorter patient path.

* Reduce surface dose by 50%
* tube
Normalized i
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Patient Matching Bowtie Filters

¢ Maintain uniform x-ray at detector
¢ Minimize surface dose

* Reduce x-ray scatter (noise and artifact)

Small
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for small for large
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Detector Efficiency Xeray photon

scintillator

Frontlit Diode

kl d
Backlit Diode ;
16 Slice (Top View) photodiode

64 Slice (Top View)

40mm Z

Detector Arc

100% Active Area
Interconnect out back ... no loss in active area

—~Scalgable. <
e R

40mm ... 80mm ... 120mm ...

Active Area =
Ratio of Cells
to Wires

12 Wires

32 Slice, 51% Active Area
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Detector Efficiency
Frontlit Diode Backlit Diode

Incident x-ray Scintillator. 'i Incident x-ray
-i Reflector
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ires out front side of

Interconnect out back of
module (“Frontlit”) module (“Backlit")

Gold bump bonds

+ Traditional diode design ... used in all
MSCT generations Improves diode efficiency ... wires do
+ Simple interconnect not reduce active area
- Wires reduce active diode area ... - Major diode re-design ... significant
cannot read 64 channels technology investment
- Complex interconnect to read over
50,000 channels at ~2500Hz

+

Advanced Reconstruction

No projection
filtration
Level 1

filtration
Level 2
filtration
U increased
Electronic noise U

contamination

Filtering contaminated projections
decreases azimuthal resolution

Level dependent filtering
can minimize resolution loss

Filters cut in as signal < zero

Patient Centering

Half the tube power can be wasted on mis-centered patients

N . d
% Effective mA reduction contours Excessive dose

Patient 6 cm g oo GTEASER |
too lo - - 0 O Centering | 2|~
i A error

Dose too low

Average elevation error 3.5 cm low
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Unintended Dose to Organs

¢ Eyelens dosein brain CT receive high doses.
* Modification of acquisition (tilt gantry, avoid regions)

What Can Operators Do...?

Limit the scanned volume

Reduce mAs values

Use automatic exposure control

Use of helical/spiral CT with pitch factor > 1
Shielding of superficial organs

Separate techniques for children

ALARA Partnership

The CT Manufacturer The Radiologist

Develop practical CT systems with
the highest possible dose efficiency
and that simplify ALARA operation.

Use only the necessary dose to
achieve the diagnostic objective

X-ray
information

Incident

Summary

Sensitivity to radiation dose has increased
significantly over the past decade.

Many technological advancements have been
developed to optimize the scanner
performance in terms of dose.

More advanced features are under
development.

Dose reduction requires good partnership
between manufacture and radiologists.
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