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Single-photon emission refers to the emission of a single photon of electromagnetic radiation,
typically in the form of gamma rays, from a radioactive source. It is a phenomenon commonly used in
nuclear medicine imaging techniques such as single-photon emission computed tomography (SPECT).

In SPECT, a radiopharmaceutical containing a radioactive isotope is administered to a patient. The
radioactive isotope emits gamma rays, which are detected by a specialized gamma camera. The
gamma camera rotates around the patient, capturing images from various angles. Each emitted
gamma ray is detected as a single photon, and the spatial distribution of these photons is used to
construct cross-sectional images of the body, providing information about the distribution of the
radiopharmaceutical and its concentration in different tissues or organs.

The use of single photons in SPECT imaging allows for the detection of emitted radiation from deeper
tissues and organs. The gamma rays emitted by the radioactive isotope interact with the surrounding
tissues, and the resulting photons are detected by the gamma camera. By analyzing the pattern and
intensity of detected photons, SPECT can provide information about the functional activity, blood flow,
and metabolism of specific organs or tissues.

SPECT is commonly used in various clinical applications, including cardiac imaging (to assess
myocardial perfusion), brain imaging (to evaluate cerebral blood flow and brain function), bone scans
(to detect skeletal abnormalities or bone metastases), and tumor imaging (to localize and
characterize tumors).

Overall, single-photon emission plays a crucial role in nuclear medicine imaging techniques like
SPECT, enabling the detection and localization of radioactive tracers within the body and providing
valuable diagnostic information about various diseases and conditions.
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