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Key Points
1. Palliative vs definitive therapies have different protocols, and thus different complications.
2. RT can be used to treat many different tumor types, for various desired side effects.
3. Side effects typically are local, though may be delayed up to 6 months.


· If RT is to be a part of an animal's cancer treatment, then it is best to consider this possibility early in the diagnostic evaluation
· Allows for appropriate planning
· The variables to consider when deciding whether or not a patient is a good candidate for RT include the histopathologic tumor grade, clinical stage, tumor location, and the over- all health status of the patient
· Types of RT
· Brachytherapy:  uses radioactive sources that give off radiation, as the source decays, with a limited distance of penetration
· The radiation source is placed on or within the tumor
· A higher dose of radiation can be delivered preferentially to the local tissues while avoiding delivery of a significant radiation dose to surrounding normal tissues
· Plesiotherapy: uses a small-diameter probe of strontium-90, giving off low- energy beta radiation
· Limited penetration of beta radiation makes this type of therapy very useful for treatment of superficial tumors, particularly where surgery might be difficult (eyelid tumors)
· Teletherapy/external beam RT
· Most commonly used RT modality in animals with cancer
· Delivery of radiation from a
source that is located at a distance from the patient
· The beam that is produced is made up of photons that can be produced of different energies, which determine the properties of the radiation and how it will interact with the patient
· Based on the energy level, they are divided into either orthovoltage or megavoltage (high-energy) radiation units
· Orthovoltage radiation: same principles
that are used to create a beam of radiation in a diagnostic x-ray unit
· 150 to 500 kVp
· Maximum deposition of radiation dose is in the skin, with the dose falling off rapidly as the beam penetrates into the deeper tissues
· Deposition of a greater dose in tissues with a high atomic number (such as bone)
· Most appropriately used for the treatment of superficial tumors
· Deposition of the maximum dose at the skin surface (increased skin reactions) and bone (potential to cause increased bone damage)
· Megavoltage radiation: photons with energy of greater than 1 MV (million volts)
· Higher energy radiation beam penetrates further in tissue, allowing for treatment of more deep-seated tumors
· Maximum dose is not deposited until some depth below the surface, resulting in a skin-sparing effect
· External beam RT units all produce a beam of radiation that
can be shaped and directed at the tumor
· Side effects can potentially be minimized by using multiple beams with different beam-shaping devices and techniques
· Focuses the delivery of radiation to the tumor while minimizing the amount of radiation delivered to the normal tissues
· Indications and Course of Treatment
· Palliative RT (PTRT): does not control the tumor or prolong survival, but rather to provide relief of a specific symptom (eg, reduction in the size of a mass that is causing obstruction, decrease in pain associated with a bone tumor) while resulting in minimal, if any, adverse radiation effects
· Delivers a small number of treatments (fractions) with a larger dose of radiation for each fraction
· Recommended for patients:
· With tumors that would not be expected to respond favorably to a more definitive course of treatment
· Or with advanced metastatic disease but is symptomatic for the local tumor
· Treatment may lead to an improved quality of life, but is not anticipated to prolong survival
· Definitive RT: (Full course RT)
· Typically delivered in 12 to 21 individual treatments using a lower dose of radiation for each treatment compared with PTRT, but a higher total dose 
· Can be used alone or in conjunction with other treatment modalities including surgery, chemotherapy, and supportive treatment
· Common Tumor Types Treated with Radiation
· Single modality RT
· Brain tumors
· (Dogs) survival times of up to 1 year with radiation alone vs less than 2 months seen with symptomatic therapy alone
· May be of benefit as adjuvant therapy in dogs with brain tumors, specifically meningiomas, that are incompletely resected
· Pituitary macroadenomas may benefit from RT, and RT for these tumors has been shown to result in long-term tumor control
· In cats, the most common primary brain tumor is meningioma and surgery alone often leads to long-term tumor control
· Nasal tumors in dogs and cats have been treated most commonly with RT alone
· If using orthovoltage RT, a rhinotomy and cytoreductive surgery is recommended before irradiation, due to the poor penetration of radiation to the full depth of the nasal cavity
· RT can be used successfully in conjunction with an aggressive surgical procedure for mandibular squamous cell carcinoma in cats with good results, but it does require that the tumor be surgically resectable
· Adjuvant RT
· Probably the most widespread and effective use of RT is in conjunction with surgery for long-term local tumor control
· Surgery is used to remove the bulky disease and radiation plays the role of killing or sterilizing tumor cells that are left behind or would be left behind by surgery
· **RT is used for treatment of the primary tumor and has little or no effect on regional or distant metastases that are outside of the treatment field
· Side Effects
· Primarily limited to the normal tissues that are included within the radiation field
· Acute side effects typically are first observed during RT (eg, toward the end of the second week of a daily RT protocol), and will progress for the first 7 to 10 days after the end of RT before they start to resolve
· Acute radiation side effects occur primarily in renewing tissues that have rapidly dividing cells such as the oral mucosa and skin
· Can cause discomfort for the patient, they are self-limiting and therefore usually do not impact the decision-making process when deciding on a treatment protocol
· Certain management practices may help decrease the severity and duration of acute radiation side effects
· Prophylactic dental cleaning before RT can help prevent the development of oral ulcers when the treatment field involves the oral cavity
· Prophylactic use of anti-inflammatory doses of glucocorticoids may help decrease the severity of acute side effects involving any treated tissue
· +/- oral antibiotics to help prevent secondary infections
· Late side effects
· Usually occur 6 or more months after a course of RT
· Caused by damage to the supporting stroma or vasculature that supplies an area or tissue
· Typically in nonrenewing tissues such as nerve and bone, but may occur in skin and other tissues (related to the severity of the acute reactions)
· Radiation-induced tumor with an onset of occurrence 3 to 5 years after RT
· Usually difficult to manage, may be permanent…. therefore should be avoided whenever possible

Questions
1. T/F: Maximal benefit from RT are limited to deep structures, inaccessible to surgical correction.
2. T/F: RT can be used post-surgery to halt metastatic tumor growth and potentiation.
3. Side effects of RT occur (within the field of radiation)/(adjacent to the region of irradiation) and are typically present (6h to 6d)/(6d to 6m)/ (6m to 6y) of treatment.
4. T/F: Personnel administering RT have the potential for increased exposure to radiation. 







Answers
1. T/F: Maximal benefit from RT are limited to deep structures, inaccessible to surgical correction.
2. T/F: RT can be used post-surgery to halt metastatic tumor growth and potentiation. 
3. Side effects of RT occur (within the field of radiation)/(adjacent to the region of irradiation) and are typically present (6h to 6d)/(6d to 6m)/ (6m to 6y) of treatment.
4.  T/F: Personnel administering RT have the potential for increased exposure to radiation. 
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