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Optimisation and
guality control
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It Is extremely important that radiation exposure should be
minimized in radiology, while maintaining diagnostic quality
at acceptable levels.

A Quality Control Programme lays out the necessary
testing to ensure that all parameters during the examination

procedure are in accordance with the standard operating
protocol, thus resulting in images with diagnostic value,
without exposing the patient to unnecessary risk

Quality Control Is usuall y performed by using a test
phantom in conjunction with sof tware routines that help in
the interpretation of the results
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clet 1e knowledge at the start of
SEDENTEXCT?

Preliminary tests on the NewTom 3G CBCT unit showed
that:
e using a phantom designed for QA on medical CT
equipment results in images with worse lo w-contrast
resolution than the medical CT scan.
o discrimination between objects with different density
was not always successful.

This Is possibly due:
* to the fact that dental CBCT units are optimized for
Imaging of hard tissues
e to the low dose delivered compared with medical CT
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R SEDENT EXCT WP3 filling?

Lack of Quality Assurance program on CBCT In
terms of image quality evaluation and the
existence of a universal QC phantom
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cicx Hemi SEDENT EXCT WPa3 filling?

Therefore, the development of a speci fically
designed phantom, wit h a size and densities
resembling those of dental interest was necessary.

A variety of test objects would be included in the
phantom body (as inserts) f or the testing of the
Imaging performance characteristics.

Software tools would be developed f or the
Interpretation of the results and the evaluation of
iImage quality.
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1. to develop, design and test a phantom for QA tests
on dental CBCT equipment.

2. to develop software tools for the evaluation of image
guality and for routine QA testing

3. to form an Image Quality testing protocol and
determine its iImplementation on CBCT units

4. to form and implement a routine QA protocol, f or
periodic QA tests in dail y clinical practice
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clek HesE Impact of the work

Significant impact on the following stakeholder groups
(among others) :

dentists/radiologists (for routine QA testing)

medical physicists (for advanced imaging
performance tests on units)

research community  (for further studies on
Imaging characteristics)

manufacturers (for testing prototypes / new
equipment / new features)
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In this Work package?

In order to develop tool s for Quality Assurance on CBCT In
terms of image quality evaluation, successive prototype
phantoms were constructed and tested using speci fically
designed software for the evaluation of image quality, In
three rounds during the project.

In the third round, results f rom the prototype phantoms and
versions of software were taken into account for the
construction of the final QC phantom and the
accompanying softwar e for semi-automatic image
evaluation of the phantom | mages.
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The development of the def initive phantom was started
after the analysis of the results of the previous
prototypes.

Improvements on the design of the prototypes that
were reported as necessary by the invol ved partners
were implemented by Leeds Test Objects Itd in the f Inal

phantom
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Phantom housing

The phantom consists of a
o cylindrical PMMA holder (16cm diameter)

and
e a number of inserts (3.5cm diameter) for
different evaluation purposes.
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Phantom housing

The PMMA holder houses 7 columns for
the accommodation of the different test
Inserts.

White markings are engraved on the outer
surface of the phantom for exact
positioning and alignment of the phantom

SEDENTEX Workshop on dental Cone Beam CT



http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

A Pnr Your complimentary

> use period has ended.

CO m p I ete Thank you for using

PDF Complete.
Click Here to upgre
Unlimited Pages al

Phantom housing

The PMMA cylinder includes a series
of voids under the insert columns
which are intended for testing
geometric distortion.

A 20mm deep section at the bottom
of the phantom is included which is
used for homogeneity and noise

measurements. \ e ¥

A threaded hole at the bottom of the
phantom means it can be securely
attached to a support (e.g. a tripod or
table).
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Test Inserts .~ |

Contrast Resolution insert

Five inserts with contrast details of
different materials (Al,PTFE, Delrin,
LDPE and air) of varying size
between 5mm and 1mm are used for
the Contrast Resolution tests.
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Test Inserts .~ |

Pixel intensity value insert

An insert accommodating stack of
disks made of different materials
(Al,PTFE, Delrin, LDPE and air) is
used for the Contrast-to-Noise Ratio
(CNR) test.
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Spatial Resolution insert

with alternating discs of Aluminium
and Polymer for the LP/mm s patial
resolution tests. The range of line

pairs frequency is between 1.0 and
5.0 LP/mm.

line spread function (LSF) insert

with '‘a chequerboard' of PTFE and
PMMA quarters bonded together.

point spread function (PSF) insert

with a stainless steel wire (0.25mm
dia.) in an air gap of sufficient size.
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Inserts with three rods of Titanium
are used for artifacts tolerance
testing.
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[ Phantom overview

PMMA

PMMA

LSF — PSF — Spatial Lp/mm and MTF
Resolution

Contrast Resolution & CNR value
Pixel Intensity Value

PMMA

Artefacts Artifact tolerance

Series of voids Geometric
accuracy

20cm homogeneous PMM A Uniformity and
Noise
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Stand-alone software package

- Import of DICOM data
- Analysis of image quality parameters
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Axial / coronal / sagittal slice viewing
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(Cursor position:  px i x1: 47,47 mm
y1: 23,23 mm

z1: 39,39 mm — e %2 96,96 mm
| | ¥2: 71,71 mm

z2:52,52mm L&

Insert selection tool
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Ci\SedentexCTsafkwar s\Artefacts.e

Input Image
YoxDim =[241, 241, 121]
VoxSize = [0,25, 0,25, 0.25]
Origin = [0, 0, 0]

Artefacts = 526,898

Insert analysis tool
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The SedentexCT QC phantom was scanned
on a wide range of CBCT devices

« 13 CBCTs
e 32 scanning protocols

» Analysis of spatial resolution, contrast
resolution, metal artefacts, noise, uniformity
and geometric accuracy were performed.
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Contrast resolution — rod pattern
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