Therapy Review

Week43


Be sure to calculate the product when an alpha or beta particle is released


The more energy the wave has, the greater will be its frequency and the shorter its wavelength (don’t forget!)


Radiation with a wavelength shorter than one nanometer (10^-9 meters) is said to be ionizing radiation


The photon is the smallest possible unit of electromagnetic radiation.

Compton Effect = Increase in the wavelengths of X rays and gamma rays when they collide with and are scattered away from loosely bound electrons in matter.


4 rules of Law of Bergonie and Tribondeau


Compare: Short-term (Somatic) Effects, Long-term (Stochastic) & Genetic Effects


Carcinoma in situ refers to cancer that has not spread

Metastatic disease refers to cancer that has

Metastatic tumors are of the same cell type and function of the primary.

Properties of ideal therapeutic radiopharmaceuticals
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Causes for non-malignant and malignant ascites


Leukemia – BM produces too many blast WBCs and too few platelets and RBCs


Polycythemia – Excess formation of RBCs


Metastatic Bone CA – Multiple in number, osteoblastic, often painful, spreads through bone marrow


What types of tumors cause “cold” lesions on bone scans?


When to use high vs low dose for thyroid treatment
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Intercavitary palliation useful to control effusions when other treatments fail 

Radiopharmaceutical for intracavitary palliation = chromic phosphate P 32

(Preparation is cloudy, brownish-green colloidal suspension)

In bloody effusion, treatment may be less effective.

Know physical properties

Know route of administration

How is it taken up and distributed (log roll)

Must confirm that effusion fluid will disperse

Not for intravascular use

Should not be used in the presence of ulcerative tumors, or large tumor masses

What is Bremsstrahlung radiation and how can it be imaged?
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The principal use of Sodium Phosphate P 32 (not cloudy, but clear) is for the treatment of polycythemia vera, 

It is also effective for the treatment of some forms of leukemia

Sodium Phosphate P 32 is also used in palliative treatment of selected patients with skeletal metastases.

PV is marked by anemia and hepatosplenomegaly

P32 sodium phosphate may be delivered IV or orally

Biodistribution


Phosphorus is necessary to metabolic and proliferative activity of cells. 

Radioactive phosphorus concentrates to a very high degree in rapidly proliferating tissue (e.g. Bone Marrow).

Sodium Phosphate P32 ravels to the bone marrow and destroys the overactive marrow cells

This treatment affects WBCs quickly, but may take about three months before affecting red blood cells

A single course of therapy may induce a remission lasting several years
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Diffuse vs Nodular Goiter (appearance and characteristic diseases)


Hypothyroidism is caused by ?


3 options for thyroid treatment


Route of administration for thyroid therapy


The dose depends on what 5 characteristics?


When is it appropriate to use low vs high dose and what are the expected results


What conditions might obviate the use of radioiodine therapy?

What are the patient preparations?

What are the special radiation safety considerations?
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Why might radioablation be a better option than surgery?


When is ablation typically performed for thyroid cancers?


When can imaging be performed?


Bone marrow depression is likely at cumulative doses greater than 800 mCi


Hematologic status must be monitored as bone marrow suppression can occur


Follow-up scanning is usually performed every 6 months


Patient Preparation includes?


Pts who receive 3 or more treatment have less of a cure rate but still benefit from palliation
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Commonly used radiopharmaceuticals for bone met palliation


Strontium compounds behave like their calcium analogs, clearing rapidly from the blood and selectively localizing in bone mineral


Uptake of strontium by bone occurs preferentially in sites of active osteogenesis


Excretion pathways are two-thirds urinary and one-third fecal in patients with bone metastases. 

Urinary excretion is higher in people without bone lesions

Know the prequalifiers

Relief begins in one to three weeks

Peak effect at six weeks

What is the flare effect?

Adverse Reactions?
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Murine monoclonal antibodies usually evoke an immune response in humans, which precludes repeat administration.


Monoclonal antibodies can be safely administered (allergic rxn rare)


For radioimmunotherapy, the critical organ is the bone marrow

Thrombocytopenia being the dose-limiting factor.

The major role of monoclonal AbX therapy is in the treatment of residual small-volume disease

Immunoglobulins consist of 2 heavy and 2 light chains

Radioimmunodetection studies have been carried out with antibody fragments

Radiometals are attached to antibodies via a chelating agent

Most current methods for attachment of iodine to antibodies involve iodination of the antibody molecule


Why?

Regardless of the antibody used, dose-limiting toxicity has been myelosuppression.

Major responses will be seen in hematologic neoplasms and therapy of solid tumors will be far less encouraging

While most zevalin pts receive a positive short-term response (75%), 50% will relapse within 6 months

The next generation of targeted therapy will involve tailored nonimmunogenic molecules with optimal clearance characteristics

