***Distinguish between the use of nuclear medicine and CT scan, MRI, ultrasonography, plain films, angiography, fluoroscopy*** - not directly answered, I summed it up.  If you can find where these are all directly compared in the book, let me know and I will add it.  If not, then general knowledge applies here I guess.  This is a mix of stuff straight off the net and stuff I typed.  Peace.
NUCLEAR MEDICINE – note this is the first objective, but not generally in a specific location in the book; READ THIS SECTION OF THE BOOK ANYWAY (pages 39-41)
This is defined as a medical discipline that uses radiation emitted by radioactive isotopes in the diagnosis and treatment of disease.  Forms of radiation important to nuclear medicine include alpha and beta particles, gamma rays, and x-rays.  Radioactive elements used in nuclear medicine, called radionuclides or radiopharmaceuticals, are used as tracers for assessing the structure, function, secretion, excretion, and volume of a particular organ or tissue.  Nuclear medicine differs from standard radiology or x-rays in a number of fundamental ways. 

In standard radiology, a source of x-rays is placed outside the patient and as the x-rays penetrate the patient, an image is created. In nuclear medicine imaging, a very small source of radioactivity is given to the patient either by mouth or by vein and the gamma rays emitted are measured by a special device called a gamma camera and the data is stored in a computer. The data in the computer is used to generate an image or provide other functional information. The source of radioactivity is in the form of a radiopharmaceutical which travels to an intended organ of interest.

In addition, nuclear medicine is a treatment modality for diseases of the thyroid (iodine-131) and cancer (Strontium-89). This triple capability (imaging, function, and treatment) gives nuclear medicine a unique role in medicine. Nuclear medicine provides an extremely sensitive methodology or detecting abnormalities.  

Nuclear imaging’s advantage over other studies is it is most commonly the earliest to detect many abnormalities in the body.  It also is beneficial and detailed in a wide range of tissue types, and can additionally function in treatment of certain cases the practitioner and patient are confronted with.  
Indications

· Bone scan: Used for bone cancer, tumors, fractures, infection. The bone-scanning agent is given and a quick image may be taken and the patient returns three hours later for the complete scan which takes one to one and a half hour to finish.

· Heart scan: A three-dimensional image of the heart is obtained depicting the blood flow to the heart and even the specific blood vessel involved. Special instructions are given for this study. The patient remains in the department for up to five hours.  The thallium stress test is also used for the heart.  This is a type of nuclear scanning test or myocardial perfusion imaging test. It shows how well blood flows to the heart muscle. It's usually done along with an exercise stress test on a treadmill or bicycle.
· Lung scan: Demonstrates blood clots or embolism in the lung.

· Kidney and Bladder scan: Determines the function of the kidney and relative blood flow to each kidney and whether obstruction exists. This technique can be used on small children.

· Thyroid scan: Determines the function of the gland, especially hyperactivity. It is used to image thyroid cancers. The patient is given the dose of radioisotope (I131) usually by mouth and returns six hours later for the scan. Occasionally a short visit the following morning is necessary to complete the study.

· Gallbladder scan: Determines the function of the gallbladder.
Preparation
Usually, no special preparation is needed for a nuclear medicine examination; each test has different rules, though.  For example, one test may require you to eat or drink nothing-- except for water-- from 6 hours before the test until the test is complete. Another test may have no restrictions at all. If the procedure involves evaluation of the stomach, you may have to skip a meal before the test. If the procedure involves evaluation of the kidneys, you may need to drink plenty of water before the test.  

Radioisotopes & Technique

An important component of nuclear medicine is imaging, which involves administering radiopharmaceuticals to a patient to localize a specific organ or system and its structure and function.  Examples include Tc 99m (cheap, short half-life), Tc99m-macroaggregated albumin/I131 (thyroid glands), thallium 201 (myocardial blood flow), Tc 99m-methylene diphosphonate –(bone scan), and HIDA scan (hepatobiliary).  V/Q scanning is also used to diagnose a pulmonary embolism. PET scan is used in cases of suspected cancer, coronary, myocardial, and brain disease, among others.  It involves a positron-producing radioisotope injected intravenously or inhaled as a gas.  It is combined with glucose or other substances and travels through the bloodstream to the target organ
The following steps take place after the initial interview:

· You will lie on the scanning table with your clothes on. The technologist will position you under the gamma camera.

· You will then be given the radiopharmaceutical by vein or you may have already received it some time beforehand by mouth or vein.

· Most scans require different images. Each image takes from five to 15 minutes. A whole body scan may be done (usually only with the bone-scanning agent) which requires about 35 minutes. The camera may be rotated around the organ in question to acquire a so-called SPECT study (single photon emission computed tomography). This is routinely done with heart studies and takes about 35 minutes.

· When the scan is completed, you may go home. The results will be reported to your physician the day after the study is performed. Emergency studies will be reported the same day. Sometimes an additional study may have to
be ordered but your doctor will discuss this with you.

Benefits vs. Risks

Benefits
· The functional information provided by nuclear medicine examinations is unique and currently unattainable by using other imaging procedures. For many diseases, nuclear medicine studies yield the most useful information needed to make a diagnosis and to determine appropriate treatment, if any. 

· Nuclear medicine is much less traumatic than exploratory surgery, and allergic reaction to the radiopharmaceutical material is extremely rare. 

Risks
· Because the doses of radiopharmaceutical administered are very small, nuclear medicine procedures result in exposure to a small dose of radiation. Nuclear medicine has been used for more than five decades, and there are no known long-term adverse effects from such low-dose studies. 
· As with all radiologic procedures, be sure to inform your physician if you are pregnant. In general, exposure to radiation during pregnancy should be kept to a minimum. 
· Allergic reactions to the radiopharmaceutical can occur, but are extremely rare. 

Contraindications
· Severe marrow suppression
· Severe renal dysfunction

ANY MORE???

Patient Education 

You will lie on a padded examination table under gamma camera. You will be positioned under the camera for a set amount of time while the camera takes a series of pictures. Because the pictures are taken at a constant rate, you will be asked to lie still. 

The average imaging time is less than one hour, but some studies require more than one hour and, in some cases, more than one visit. 

A computer connected to the camera detects the radiation coming from the body organ being examined, and forms a series of images. These images are interpreted by nuclear medicine physicians who search for any abnormalities or disease and then make a diagnosis. 

Generally, you can resume your usual activities and normal diet immediately.
