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ABSTRACT

Managing respiratory motion in radiotherapy for lung cancer presents a formidable and persistent
challenge. The inherent dynamic movement triggered by respiration introduces a notable degree of
uncertainty in target delineation, impacting the precision of image-guided radiotherapy. Overlooking
the impact of respiratory motion can lead to the emergence of artifacts in images during image
acquisition, resulting in inaccuracies in tissue delineation, Moreover, the motion between treatment
fractions can induce blurriness in the dose distribution within the treatment process, thereby
introducing geometric and dosimetric uncertainties. Additionally, inter-fraction motion can result in
the displacement of the distribution of administered doses. Given these complexities, the precise
prediction of tumor motion holds the utmost importance in elevating the quality of treatment
administration and minimizing radiation exposure to healthy tissues neighboring the pertinent organ
during radiotherapy. Moreover, lung cancer prognosis remains low, imespective of the recent

advancements in radiotherapy.

The strategy to expand treatment margins necessitates a trade-off, as it inevitably exposes larger
volumes of healthy tissues to radiation. While there is a recognition that escalating radiation doses
may yield improved results, administering higher radiation levels of normal tissues surrounding the
area of interest increases the risk of radiation toxicity. In response to these multifaceted challenges,
the proposed model centers on the real-time prediction of respiratory signals across varying time
intervals while accounting for irregular breathing patterns for tumor delineation and the range of
motion exhibited by the lung tumor. The model also facilitates the reconstruction of respiratory data
into coherent breathing cycles, predicting excessive respiratory signals that surpass the acceptable
range of motion. This approach curtails geometric uncertainties, refines treatment margins, enhances
the precision of treatment delivery, and fosters favorable patient outcomes.
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