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Summary: The study shows that FLUKA MC simulations are effective in
modelling of monitoring anatomical changes in patients undergoing
CIRT at the Heidelberg lon-Beam Therapy Center.
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Introduction: FLASH radiotherapy (FLASH-RT) is a promising
approach to cancer treatment, characterized by the delivery of high
doses of radiation in a short period of time, within fractions of seconds
[1]. In order to demonstrate the FLASH effect, single high doses of
radiation delivered in very short times through a limited number of
pulses are required.

Materials & Methods: In this work, we will use the TOPAS software to
perform dose distribution simulations in small fields. We use electron
beams and vary the energies, including 22 MeV with source distances
(SSD) of 10 cm and 100 cm. We simulate an alanine with a radius of
2.4 mm and a thickness of 1.5 mm as a material for analysis.

Results: The figure 1 shows the depth dose profiles for 22 MeV electron
beam in alanine dosimeter with differences source distances. The
results show that with differences in distance from the source, there is
no variation in dose distribution.

Summary: The FLASH radiotherapy study has aroused the interest of
researchers as it presents promising results in the treatment of cancer.
One of the advantages of FLASH radiotherapy is the differential effect
between the tumor and healthy tissues [2]. In the present work, we
simulate electron beams with 22 MeV energy in small fields, using the
FLASH effect. We will use electron beams and vary the energies,
including 22 MeV, 60 MeV, 100 MeV and 120 MeV, with source
distances (SSD) of 10 cm and 100 cm.
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Figure 1: Depth dose profiles for 22 MeV electron beam in alanine dosimeter.
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Introduction: Ions energy-loss in targets, such as DNA, is crucial for
understanding radiation effects in cancer therapy [1-3]. The quality of
proton radiotherapy planning is directly influenced by accurate
information on electronic stopping cross-section (SCS), emphasizing
the ongoing importance of its accuracy [4]. This work aims to determine
the proton’s electronic stopping in DNA using the time-dependent
density functional theory (TDDFT) [5-8], combined with the Penn
method [9,10], and compare it with the database [11-12]. Furthermore,
the dose profile and proton range will be calculated using those
electronic stopping TDDFT-Penn results on the MCNP 6.2 code [13].
Materials & Methods: The method for calculating protons’ accurate
electronic stopping power in realistic materials is based on the TDDFT-
Penn approach [5-10]. It uses the energy-loss function (ELF) to weigh
the contributions from different electron gas components within a
statistical ensemble that characterizes the material of interest [10].
Results: Figure 1, the electronic stopping cross-section (SCS) for
protons in DNA is presented: SRIM-2013 (semi-empirical) [14], MELF-
GOS (dielectric formalism) [11], results extracted from the MCNP 6.2
code [13], RT-TDDFT [12], and the present results from TDDFT-Penn.
The electronic stopping used in MCNP is greatly underestimated in the
Bragg peak region. The similarity in the results between SRIM-2013
and MELF-GOS in the Bragg peak suggested that the results from SRIM-
2013 are underestimated once the MELF-GOS is a perturbative model.
Summary: TDDFT-Penn has proven to be an excellent tool for
generating accurate database results, which are essential in the clinical
planning of proton therapy.
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Figure 1: Protons SCS in DNA: SRIM-2013 [13] in a solid line, MELF-GOS [11] in a dash-
dot line, and the dash-dot-dot line represents the SCS used in MCNP 6.2 [13]. The
symbols are the RT-TDDFT [12]. The short dash line presents the TDDFT-Penn results.
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Introduction: A new research platform (Elekta, Sweden) introduces
innovative quantitative CBCT (qCBCT) reconstruction algorithms that
incorporate scatter correction through a convolutional neural network.
Electron densities are provided by Polyquant iterative reconstruction
integrating a beam hardening model. This study aimed to conduct
preliminary HU validation of qCBCT in the pelvic region for potential
use in dose calculation.

Materials & Methods: Raw data from the first fraction-CBCT of two
male rectal cancer patients (R1, R2) were used to generate qCBCTs with
planning CT voxel-grid. Body contour and OARs were manually
segmented in both images. HU median values and ranges were
calculated, and distributions compared using Bland-Altman plots.
After rigid registration of qCBCT onto CT, a Aimage was produced by
subtracting the HU of corresponding voxels, and threshold segmen-
tation was performed within the ranges (-30HU;30HU) and
(-50HU;50HU) "),

Results: Figure 1 presents the statistical outcomes and Bland-Altman
plots for R1, as an illustrative example. For both patients, P(CT)-P
(CBCT), where P is the percentage of voxel in the considered structure
registering a defined HU, was <2% in every structure.

The analysis of Aimages highlighted significant HU discrepancies
between CT and qCBCT at the soft tissue-bone interface and within the
bowel bag filling, with minor differences in soft tissues.





