INTERNAL RADIATION



Internal Radiation

* When referring to "internal radiation," 1t typically involves
the use of radioactive materials or sources that are introduced

into the body for diagnostic or therapeutic purposes.
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Diagnostic Applications

Nuclear Medicine Imaging:

* In nuclear medicine, radiopharmaceuticals containing radioactive

isotopes are administered to patients.

* These isotopes emit radiation (gamma rays) that can be detected
externally using specialized cameras like gamma cameras (for SPECT)

or PET scanners.

* Examples include technetium-99m for various scans (such as bone

scans or myocardial perfusion scans) and fluorine-18 for PET imaging.



Scintigraphy:
* Scintigraphy 1nvolves the use of gamma-emitting radiotracers for

imaging specific organs or functions.

* Radioisotopes, such as 1odine-131 for thyroid imaging or gallium-67
for infection imaging, are administered, and the emitted radiation is

detected by a gamma camera.



Therapeutic Applications

Brachytherapy:

* Brachytherapy 1s a form of radiation therapy where radioactive

sources are placed directly inside or very close to the tumor.

* Commonly used 1sotopes include 1odine-125, palladium-103, or

cesium-131, depending on the type and location of the tumor.

* Brachytherapy 1s employed 1n various cancers, such as prostate cancer

or cervical cancer.



Systemic Radioisotope Therapy:

* Some conditions mvolve the systemic administration of radioactive

substances for therapeutic purposes.

* Radioiodine-131 1s used in the treatment of thyroid disorders and

thyroid cancer by targeting and destroying thyroid tissue.



Safety and Regulations:

* The use of internal radiation sources 1s subject to strict safety
protocols and regulations to protect patients, healthcare workers, and

the general public from unnecessary radiation exposure.

* Doses are carefully calculated to balance effective treatment with

minimizing potential side effects.



Imaging for Treatment Planning:

* Imaging modalities like CT scans or sometimes PET scans are used in

treatment planning for internal radiation therapy.

* These 1mages help visualize the target area, adjacent structures, and
guide the precise placement of radioactive sources during procedures

like brachytherapy.
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Dose Monitoring

* In therapeutic applications, careful monitoring of the delivered

radiation dose 1s crucial.

* Imaging techniques, such as cone-beam CT during treatment, allow
for real-time visualization and adjustment of the treatment setup to

ensure accurate and precise delivery.



Combination Imaging and Therapy

Hybrid imaging systems, such as PET/CT or SPECT/CT, combine anatomical

and functional information.

* This combination 1s valuable in treatment planning, monitoring treatment
response, and assessing the effectiveness of therapy.

* Internal radiation, whether used for diagnosis or treatment, 1s a specialized
area within the broader field of nuclear medicine and radiation oncology.

* These techniques contribute significantly to the management of various
medical conditions, providing targeted and effective approaches to both

imaging and therapy.






Dosimetry and Biological effects

* Dosimetry:

Definition:
* Dosimetry 1s the science and practice of measuring and assessing radiation

doses absorbed by individuals or objects.

* It involves the quantification of radiation exposure in terms of dose, which is

typically expressed in units such as gray (Gy) or sievert (Sv).



Types of Dosimetry

* External Dosimetry:

* Involves measuring radiation exposure from external sources, such as

occupational exposure or medical procedures.
* Devices like thermoluminescent dosimeters (TLDs), 1onization chambers, and
personal dosimeters are used.
* Internal Dosimetry:
* Concerned with measuring radiation doses resulting from the incorporation of

radioactive materials within the body.

* Techniques include bioassays, whole-body counting, and imaging.



* Patient Dosimetry:

* In medical 1imaging and radiation therapy, dosimetry 1s crucial for

optimizing procedures and ensuring patient safety.
* Methods include calculating the dose delivered during a specific
Imaging or treatment session.
* Environmental Dosimetry:

* Monitoring and assessing radiation exposure in the environment,
particularly around nuclear facilities or areas with natural sources

of radiation.



e Radiation Protection:

* Dosimetry 1s central to radiation protection measures to ensure that

exposure 1s kept as low as reasonably achievable (ALARA).

* Establishing dose limits for radiation workers and the general public 1s

based on dosimetric principles.



BIOLOGICAL EFFECTS
e Deterministic Effects:

* These are effects that have a threshold dose, and their severity increases with the

dose.
* Examples include skin erythema, cataracts, and radiation-induced tissue damage.

* Dose limits are set to prevent deterministic effects.

e Stochastic Effects:

 Stochastic effects are probabilistic, meaning they may occur without a threshold

dose, and their likelihood increases with dose.
* Examples include radiation-induced cancers and genetic mutations.

* The severity of the effect 1s not dose-dependent; instead, the probability of

occurrence increases with dose.



 Acute and Chronic Effects:

* Acute Effects: Occur shortly after a high-dose exposure and may include

nausea, vomiting, and damage to rapidly dividing cells.
* Chronic Effects: Manifest over a more extended period and may include the
development of cancers, fibrosis, or other long-term health issues.
* Radiation Therapy:
* In radiation oncology, the goal 1s to induce biological effects to treat cancer.

* Precise dose delivery to the tumor while sparing surrounding healthy tissues i1s

crucial for treatment success.



e Radiation Hormesis:

* The controversial hypothesis that low doses of radiation may have a beneficial,

stimulatory effect on living organisms.

* Some studies suggest that low doses might enhance repair mechanisms and

improve overall health.



 Genetic Effects:

* Radiation-induced genetic mutations may occur in germ cells, potentially

affecting future generations.

* Hereditary effects are of concern, especially in the context of high-dose

CXPOSUIcs.

* Understanding the principles of dosimetry and biological effects is critical for
ensuring the safe use of radiation in various applications, from medical

diagnostics and treatment to industrial and environmental settings.

 Strict adherence to dosimetric guidelines and radiation protection practices
helps minimize potential risks while maximizing the benefits of applications

involving 1onizing radiation.
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