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The main objectives envisaged at the outset for the Ph.D

In the modern era of adaptive RT, it has become vital to understand how orogramme are the following:

different functional imaging technigues interact and link together in tumors. | | | |
There is an urgent need to assess tumor response during treatment using 1.- Get and anatomically register functional images and extract
functional imaging. Hence, in clinical settings it is extremely essential to  all available information. It is a challenge to replicate the same
accurately assess whether or not a tumor has been successfully treated position of the patient during the acquisition of the different modalities

and whether the tumor requires additional treatment. Quantitative Imaging  of images. The project developed a immobilization protocols and
Biomarkers (QIBs) may play a crucial role in deciphering treatment home-made software for register and extracts data from images

efficacy[l]. However, the implementation these functional techniques is one
of the most challenging issues in RT. This work is part of a research project
named "Adaptive Radiation and Prediction of Tumor Response based on
Functional Studies of MRI and PET / CT in Head and Neck Cancer™
funded by a FIS (IP: P111/02035)

2. -Explore the relationships between different functional images.
We will analyze the relationships between ADC, DCE-MRI and SUV
parameters and evaluate their influence on the tumor response in a
case study in which we have a necrotic volume, a hypoxic area and a
heterogeneously vascularized tumor volume in the same section.

Fig. 1. Ideal Radiation: The radiation 3. -Validate of registration software. A key aspect to be able to

planning should be tailored to the R W ‘ - establish relationships between the different biomarkers is that they
individual patient's response to ——— e CHT/SURGERY? refer to the same sets of cells, to ensure this we will have to validate
treatment, based on functional . the co-registration of the software used by comparing different metrics
Images. T ifT‘ifj“ii‘i°Ti‘i‘°:E... with commercial software.
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Fig. 2. a Flat table with head support adapted fo PET/CT ! | : necrosis area density. (e) ADC map overlaped to simulation CT.
requirements. b. lllustrates the patient positioning with the ™y
thermoplastic mask over the head support and flat table at the
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Fig. 3 Workflow that represents the ARTFIBIo project performed
In all the patients involved.

ONCLEUSIONS

In order to the main objectives:
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1.- With the immobilization protocols and the software developed in the ARTFIBIo project
[4] the requirements for the co-registration and extraction of functional image data are
achieved.
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2.- Multimodality imaging offers much more information about tumor behavior than the
Individual datasets on their own. The relationship between different types of images must
be studied in detail in order to establish a minimum set of data required to personalize the
radiotherapy treatment and to optimize the treatment for each patient. This could comprise
not only a gradient of dose along the treatment, but also, different fractionation for each
voxel.
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3.- This software has been validated with commercial software, showing similar results.
Real patients from the ARTFIBio database can be used to validate the registration
software using different imaging modalities (MRI and CT).
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