Journal of Physics: Conference
Series

OPEN ACCESS You may also like

Computer tomography dose index measurements — csaiock v be beare, s boran etal
on a multislice CT scanner using polymer gels - IPEM topical report:the fisLUK slvey of

dose indices from radiotherapy treatment
planning computed tomography scans for

dult patient:
To cite this article: Brendan Hill et al 2006 J. Phys.: Conf. Ser. 56 276 A 3 oo Anne T Davis, James Earley

etal

- Severe dose inaccuracies caused by an
oxygen-antioxidant imbalance in normoxic

. . . polymer gel dosimeters
View the article online for updates and enhancements. Mahbod Sedaghat, Rachel Bujold and

Martin Lepage

@ = DISCOVER

how sustainability

The : ' : intersects with
Electrochemical ¢ ]
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.144.23.118 on 12/05/2024 at 21:58


https://doi.org/10.1088/1742-6596/56/1/048
https://iopscience.iop.org/article/10.1088/0031-9155/55/5/R01
https://iopscience.iop.org/article/10.1088/1361-6560/aacc87
https://iopscience.iop.org/article/10.1088/1361-6560/aacc87
https://iopscience.iop.org/article/10.1088/1361-6560/aacc87
https://iopscience.iop.org/article/10.1088/1361-6560/aacc87
https://iopscience.iop.org/article/10.1088/0031-9155/56/3/006
https://iopscience.iop.org/article/10.1088/0031-9155/56/3/006
https://iopscience.iop.org/article/10.1088/0031-9155/56/3/006
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsu501TbMErEYnWM01OLRdLAfd4vUcyPTvdlNznis98WsYXiiae_6u0Dw1GfuqfluInFnZZU0jSCy8_96Xm3gcGNV7I0thrZwB9rR8rOeGkypvEpmWPJ2DxTgpBUCuXL9XCw6oNJcaW25c1McmqUGGOhn5LWMXhL8l8iOm9mPZimChTY1EU1b4dIZSAsSxIIxXV1cBt8_YHdCs8DSWxLr2a8PFhF5IGAMkwoMPc6H9zAJtekVczSTp2vNu0eXe3JsrxAyUzo4yK9ZSh33_gs9f_cECeOqycjZK2k0OFQHm4qvy9_Rzob-Vx2Ajlaabd_mqd06qJm1I2lCSXSqLnKyhBOwsBj4Q&sig=Cg0ArKJSzBM-M-3aO8rx&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

Institute of Physics Publishing Journal of Physics: Conference Series 56 (2006) 276-279
doi:10.1088/1742-6596/56/1/048 4th International Conference on Radiotherapy Gel Dosimetry

Computer tomography dose index measurements on a
multislice CT scanner using polymer gels

Brendan Hill'?, Anthony Venning*? and Clive Baldock'

'Institute of Medical Physics, School of Physics, University of Sydney, NSW
2006, Australia

*Medical Physics, Biomedical Engineering Services, The Canberra Hospital,
Woden ACT, Australia

3School of Physical and Chemical Sciences, Queensland University of
Technology, Brisbane, Queensland 4001, Australia

1. Introduction
A previous study investigated the use of polymer gel dosimetry on a helical X-ray CT for the
purposes of acceptance testing and quality assurance measurements [1]. This demonstrated the
potential for polymer gel dosimeters in diagnostic dose measurements, where previously polymer
gel dosimetry was primarily used in radiotherapy dose investigations [2,3]. The clear benefit of
using polymer gel dosimeters over conventional ionization chambers, film or thermoluminescent
dosimeters (TLD) is the increase in available data with a single measurement of a 3D dosimeter.
Currently, it is particularly important to understand the various parameters that can be selected
on a clinical multislice diagnostic CT scanner and it is the role of the medical physicist to
optimise these parameters for various clinical protocols [4]. In this study the PAGAT polymer gel
dosimeter [5] was used for measurement and image analysis with MRI to investigate slice width
dose profiles (SWDP), Computer Tomography Dose Index (CTDI,o) and z-efficiency on
multislice x-ray CT scanners. The measurements obtained using the polymer gel dosimeters were
compared to conventional integrating dosimeters; a dedicated CT ionisation chamber and TLD
for phantoms of various diameters.

2. Materials and Method

A Toshiba multislice CT scanner (Toshiba Medical, Japan) was used for all CT measurements.
Three phantoms were used of 6, 9 and 16 cm diameter. The CT dose was measured with a 100
mm ion chamber in each of these phantoms. This was used to indirectly calibrate dose response
of the polymer gel dosimeter measured under the same conditions and the CT dose index (CTDI)
was calculated for both.
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Figure 1. MRI of various slice widths.

The PAGAT polymer gel dosimeter was manufactured following a previously described
method [5]. The phantoms were positioned centrally in the CT scanner. One slice of 16 mm slice
thickness, 135 kV, 400 mAs were delivered to an axial plane on the central part of the first 6 cm
diameter phantom ensuring it remained in the same position throughout. This was repeated for 2,
5, 10, 20, 40, 50 and 80 slices for individual 6 cm diameter phantoms. This was related to
measurement following the same conditions with an ionisation chamber placed centrally into the
phantom. An indirect calibration of the polymer gel could therefore be achieved in this manner.

SWDP was measured for all phantom diameters for 2, 4, 8, 12, 16, 24 and 32 mm nominal
slice widths. Image slice width was determined using a Catphan 500 to determine z-efficiency of
the multislice CT scanner.

All phantoms containing polymer gels were scanned in a Siemens Vision or Avanto 1.5T
whole body scanner using a head coil. T, weighted base images were acquired using a 32 or 64
multiple slice multiple spin-echo pulse sequence (Figure 1) [6].
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Figure 2. R, — CTDI response of PAGAT.
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Figure 3. Slice width dose profiles.

3. Results

Figure 2 shows the R,-CTDI response of PAGAT polymer gel dosimeter as a function of CTDI.
Figure 3 shows the normalised CTDI response of PAGAT polymer gel dosimeter coronal profile
as a function of distance compared to the TLD normalised CTDI response. This plot may be
considered a SWDP for a 16 mm nominal slice width. Figure 4 shows the corresponding CTDI
response of PAGAT polymer gel dosimeter, ionisation chamber and TLD for the 16 cm diameter
phantom as a function of nominal slice width.

4. Discussion and Conclusions

Measurements were performed with the PAGAT polymer gel dosimeter to compare SWDP,
CTDI and determine the z-efficiency of a multislice CT scanner. Figure 2 demonstrates that the
dose response from CT on an un-irradiated gel can be significant when more than one slice is
used to evaluate the polymer gel dosimeter. Furthermore, when the PAGAT polymer gel dose is
related to an ionisation chamber dose response an indirect calibration of the polymer gel can be
determined due to the linearity of dose response of both.
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Figure 4. CTDI for various slice widths.
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Figure 3 shows that the role of polymer gel dosimeters in the measurement of diagnostic CT
dose was determined to be complimentary to conventional methods. It is important to understand
and optimize dose parameters for multislice CT scanners. TLD measurements can achieve the
same information, however require the use of many single point dosimeters requiring
interpolation between each point. Polymer gel dosimeters offer an alternative to TLD in any size
soft tissue equivalent phantom. In Figure 4 the polymer gel dosimeter compares well for CTDI
for various slice widths. The 2 mm slice width variation from ionisation chamber measurement
indicates the limit of resolution of both the polymer gel and the TLD for this region. The ability
to use several phantoms of varying diameter show the potential of polymer gel to be
manufactured and used in any combination of cylindrical phantom size or more importantly in an
anthropomorphic phantom.

Generally polymer gel dosimeters can be used in acceptance testing of multislice diagnostic x-
ray CT scanners to compliment existing methods. A further application is as a specialised tool for
comparative dose investigations of several types of protocol.
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