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ABSTRACT

Positron Emission Tomography (PET) imaging has revolutionized medical diagnostics by offering
unique insights into the functional and molecular processes within the human body. PET utilizes radiotracers,
typically biologically active molecules labeled with positron-emitting isotopes, administered intravenously,
orally or inhalation to patients. As these radiotracers decay, they emit positrons, which subsequently
annihilate with nearby electrons, producing pairs of gamma rays. Detectors surrounding the patient capture
these gamma rays, enabling precise localization. By analyzing the emitted radiation patterns, PET scanners
construct three-dimensional images reflecting the distribution and concentration of radiotracers in tissues
and organs. Through the quantification of radiotracer uptake, PET facilitates the evaluation of metabolic and
physiological processes, aiding in the diagnosis, staging, and monitoring of various diseases, including
cancer, neurological disorders, and cardiovascular conditions. Moreover, PET’s ability to detect biochemical
alterations at the molecular level holds promise for personalized medicine and therapeutic development.
Understanding the basic principles of PET scans is crucial for optimizing their clinical utility and advancing
medical research, leading the way for improved patient outcomes and enhanced healthcare practices. This
article aims to introduce the fundamental principles underlying PET scans.
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