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Abstract

Deviations in the performance of solitary detector channels may introduce circular shaped artifacts in ct images. Therefore, methods
to correct for circular artifacts in cr images are needed. Typical state-of-the-art correction methods in today’s cT systems have to
be applied globally to a reconstructed image (i.e., to the entire image) as they make no attempts to identify image regions actually
affected with artifacts. This, however, means that parts of the image may be modified unnecessarily sometimes resulting in unwanted
subtle modifications of anatomical structures in the images.

We therefore developed a new approach to be used as an alternative to global correction methods: In a first step an algorithm
identifies artifact-affected regions. In a second step, a state-of-the-art correction method can be applied to those regions only. Circular
artifacts are identified by applying an optimized edge-detector followed by edge localization, noise discrimination and classification
of edges as circular artifacts or anatomical structures. The identification is accomplished semi-automatically: the user controls the
sensitivity of the method by selecting one threshold parameter only. The new method was quantitatively analysed by simulating
a known number of realistic artifacts at known positions in cT image datasets and subsequently identifying them: On average, 95%
and more of the artifacts could be eliminated at the expense of modifying 35% to 40% of the image compared to eliminating all
artifacts at the expense of modifying 100% of the image with a state-of-the-art correction without a prior identification step.

KEYWORDS: Computed tomography (ct), multi slice ct detector, Detector channel deviations, Circular image artifacts.
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Abstract

Multileaf collimators (MLC) are now commonly used to shape treatment fields for conformal radiotherapy. In some of the clinical
applications, a large area of extended leaves is uncovered. Such fields can be assumed to be MLc only defined fields. Percentage surface
dose (psp), build up region, percentage depth dose (pDD), penumbra width (P, ,,), central axis absorbed dose (caap) and total scatter
factor (S,,) for radiation fields defined by jaw collimators (jc) only, jc and mMLcC together (j¢ + ML), and MLC only were measured to
quantify the differences in these parameters due to definition of fields by different combinations of jc/MLc. Measurements were
carried out on a Varian Clinac 2100C medical linear accelerator and a Varian 80 leaf MLc with 6 (quality index, QI = TPR,, , = 0.66)
and 18 MV (QI = 0.78) photon beams. Radiation transmitted through jc alone, jc +MLc and MLc alone were also determined. Psp
and dose in build up region for mLc only fields are higher than jc/jc + mLc fields. Differences in psp of MLC only and jc/jc+mLc fields
depend on beam energy and field size. These three types of fields have the same ppp while MLc penumbra (P,,,,,) is about 1 mm larger
than jc penumbra. caap of MLc only field is also higher than jc/jc +MLc field and the difference in caap of these fields depend on
field size, beam energy and distance of jaw collimators from mrc field boundary. S, of MmLc only field for field sizes greater than 10 X 10
cm?” are comparatively smaller than jc field. Radiation transmitted through MLc alone at 18 MV is 2.66%, which is about 6 times higher
than transmission through either of the jaw collimators (< 0.44%).

KEYWORDS: Multileaf Collimator, Jaw Collimator, Conformal Radiotherapy, Dosimetry.
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Abstract

Hamamatsu Photonics has recently developed a new generation of compact Position Sensitive PhotoMultiplier Tubes (pspmT) based
on metal channel dynode charge multiplication technology. The R5900 family now has a range of compact tubes that differ in the
structure of the anode. The models considered in this paper, the C8 and M16, also differ in the photocathode active area. The C8
has a crossed plate anode configuration consisting of 4X + 4Y strips and an active area of 22 X 22 mm®* while the M16 has a 4 X 4
anode array with a smaller active area of 18 X 18 mm?”. In this paper we report our evaluation of the C8 and the M16 tubes for
clinical imaging applications such as a hand-held gamma probe, multi-espmT camera and for tomographic rings. To this aim,
measurements of pulse height uniformity, inter-channel gain variation and anode cross talk were performed using a light source
coupled to a 1 mm diameter optical fiber. Finally, the pspmts were optically coupled to three CsI(Tl) scintillating arrays with pixel
size ranging between 1.5 X 1.5 mm?® and 4.2 X 4.2 mm?’ to compare the imaging properties.

KEYWORDS: Gamma camera, pspMT, Scintillation crystal.
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Abstract

A cylindrical slim TEPC (Tissue-Equivalent Proportional Counter) of 0.9 mm sensitive volume and 2.7 mm of total encumbrance
has been constructed. With such a mini counter we have measured the physical quality of the therapeutic proton beam of the Centre
Antoine-Lacassagne of Nice (France). Microdosimetric Relative Biological Effectiveness values (reg,) have been calculated by using
different weighting functions for early effects in mouse intestinal crypt cells. rBE,, calculated by using the weighting function for
8 Gy, fits very well in-vitro radiobiological data (human melanoma surviving at 8 Gy and human tongue cell carcinoma surviving
at 2 Gy) all along the Spread-Out Bragg peak (soBp). The sosp lateral penumbra physical quality has been as well measured. At
the soBp end, the biological effective dose is shifted of about 0.5 mm with respect to the absorbed dose, both longitudinally and
laterally.
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