MY REPORT WILL BRIEFLY TOUCH ON THE FOLLOWING

1. CHROMOSOME/DNA    2. EFFECTS OF RADIATION 3 CT/CAT SCAN—BENEFITS/RISKS  4.PET SCAN 5. MRI 

So what is a chromosome and why does it matter when a piece of one is missing or duplicated?

The answer is that chromosomes are fundamental to all life. All the instructions (genes) the human body needs to function are organized into these structures called chromosomes. Genes are the blueprints which make us human and keep us alive. This complete set of instructions, organized as genes and carried on the chromosomes is called the "human genome."

In order to understand this in a little more detail, let's begin with the human body. The human body is made up of organs, such as skin, heart, brain and liver. The organs are made up of tissues such as fat and blood vessels. There are over 200 different types of tissues in the human body that make up these different organs. The tissues are made up of cells. Each cell in each tissue and in each organ has the complete set of genetic instructions, and therefore a complete set of chromosomes and a complete set of genes. (And a complete set means two copies of each chromosome and therefore two copies of each gene.) Although every cell has the complete set of genes, any one cell will only use the instructions needed for its own specific type of cell. It will only use those genes that specify its own type of structure and function. 

The chromosomes can be isolated and stained and looked at under the microscope. Most often this is done using the chromosomes in white blood cells. A picture of the chromosomes taken through the microscope can be cut up and rearranged so that the chromosomes can be lined up from largest to smallest. This arrangement of a particular person's chromosomes is called a karyotype. 

There are 22 numbered pairs of chromosomes, plus two sex chromosomes. The sex chromosomes in females are two X chromosomes and in males they are an X and a Y chromosome. 

There is one exception to the rule that every cell contains 23 pairs of chromosomes. These are the reproductive cells, or more specifically the egg and sperm cells. They each contain one-half of the normal number, or 23 chromosomes instead of 23 pairs. This means that the union of an egg and sperm cell will create a new cell with just the right amount of genetic material for a new person. You have inherited one chromosome of each pair, or half of your genetic material from each of your parents. Each of your children will inherit one of each pair from you.

The genetic code of the chromosomes is made from a chemical called deoxyribonucleic acid, or DNA for short. The chemical structure of the DNA creates the alphabet and therefore the language of the genetic code. Each chromosome is a single very long piece of DNA, and the genes are encoded along this length of DNA just as the words of this sentence are encoded in a line of letters in this text. Each VERY long piece of DNA that makes up any one chromosome is incredibly well packaged. The DNA is twisted, wound, and twisted and wound again, then looped and attached to a protein scaffold to form a chromosome.

Genes are the instructions for making proteins, and proteins do the work of the cells. The alphabet used to write these genetic instructions is a chemical code abbreviated " DNA". The DNA code is composed of chemical components called "bases", which are symbolized by using one of 4 letters (A, T, C, or G). The structure of DNA is often described as a twisted ladder. The rungs of this DNA ladder are called "basepairs." They are either an A:T, a T:A, a G:C or a C:G. Since A always pairs with T and C always pairs with G, if you "read" along one side of this ladder, then you can easily figure out the sequence of the bases on the other side of the ladder. Groups of 3 bases make the words. Each word specifies a component part of a protein; so a long string of As, Ts, Cs, and Gs can therefore be "read" by the cell in groups of three and be translated into a protein. The cell only reads one side of the DNA ladder to make a protein.

The goal of the Human Genome Project is to determine the sequence of all of the 3 billion As, Ts, Cs and Gs that make up the DNA of the human genome. Only about 3% of the sequence is genes and is used to make proteins. The function of the remaining 97% of the DNA is not yet understood. It is a big challenge to determine just where the genes are in this vast stretch of As, Ts, Gs and Cs. But the even bigger challenge will be to determine what each gene does. There are thought to be between 35,000 and 120,000 genes in the human genome.

What is the effect of radiation? 
Radiation causes ionizations in the molecules of living cells. These ionizations result in the removal of electrons from the atoms, forming ions or charged atoms. The ions formed then can go on to react with other atoms in the cell, causing damage. An example of this would be if a gamma ray passes through a cell, the water molecules near the DNA might be ionized and the ions might react with the DNA causing it to break.

At low doses, such as what we receive every day from background radiation, the cells repair the damage rapidly. At higher doses (up to 1 Sv), the cells might not be able to repair the damage, and the cells may either be changed permanently or die. Most cells that die are of little consequence, the body can just replace them. Cells changed permanently may go on to produce abnormal cells when they divide. In the right circumstance, these cells may become cancerous. This is the origin of our increased risk in cancer, as a result of radiation exposure.

At even higher doses, the cells cannot be replaced fast enough and tissues fail to function. An example of this would be "radiation sickness." This is a condition that results after high acute doses to the whole body (>2 Gy), the body's immune system is damaged and cannot fight off infection and disease. Several hours after exposure nausea and vomiting occur. This leads to nausea, diarrhea and general weakness. With higher whole body doses (>10 Gy), the intestinal lining is damaged to the point that it cannot perform its functions of intake of water and nutrients, and protecting the body against infection. At whole body doses near 7 Gy, if no medical attention is given, about 50% of the people are expected to die within 60 days of the exposure, due mostly from infections.

What is CT Scanning of the Body?

CT (computed tomography), sometimes called CAT scan, uses special x-ray equipment to obtain image data from different angles around the body, and then uses computer processing of the information to show a cross-section of body tissues and organs.

CT imaging is particularly useful because it can show several types of tissue—lung, bone, soft tissue and blood vessels—with great clarity. Using specialized equipment and expertise to create and interpret CT scans of the body, radiologists  can more easily diagnose problems such as cancers, cardiovascular disease, infectious disease, trauma and  musculo-skeletal disorders.
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 What is PET
 What can PET detect? 

PET imaging is unique in that it shows the chemical functioning of organs and tissues, while other imaging techniques – such as X-ray, CT and MRI – show structure. PET is particularly useful for the detection of cancer, coronary artery disease and brain disease. 

What is PET?

Positron Emission Tomography, or PET, is a procedure that allows a physician to examine the heart, brain, and other organs. PET images show the chemical functioning of an organ or tissue, unlike X-ray, CT, or MRI which show only body structure. 
Tumors………PET imaging is very accurate in differentiating malignant from benign growths, as well as showing the spread of malignant tumors. PET imaging can help detect recurrent brain tumors and tumors of the lung, colon, breast, lymph nodes, skin, and other organs. Information from PET imaging can be used to determine what combination of treatment is most likely to be successful in managing a patient's tumor.

Diseases of the Brain…….PET imaging can provide information to pinpoint and evaluate diseases of the brain. PET imaging can show the region of the brain that is causing a patient's seizures and is useful in evaluating degenerative brain diseases such as Alzheimer's, Huntington's, and Parkinson's. Within the first few hours of a stroke, PET imaging may be useful in determining treatment therapies. 

Image of the brain of a 9 year old female with a history of seizures poorly controlled by medication. PET imaging identifies the area (indicated by the arrows) of the brain responsible for the seizures. Through surgical removal of this

Area of the brain, the patient is rendered “seizure-free”
MRI------- provides an unparalleled view inside the human body. The level of detail we can see is extraordinary compared with any other imaging modality. MRI is the method of choice for the diagnosis of many types of injuries and conditions because of the incredible ability to tailor the exam to the particular medical question being asked. By changing exam parameters, the MRI system can cause tissues in the body to take on different appearances. This is very helpful to the radiologist (who reads the MRI) in determining if something seen is normal or not. We know that when we do "A," normal tissue will look like "B" -- if it doesn't, there might be an abnormality. MRI systems can also image flowing blood in virtually any part of the body. This allows us to perform studies that show the arterial system in the body, but not the tissue around it. In many cases, the MRI system can do this without a contrast injection, which is required in vascular radiology. 

Safety check
Prior to allowing a patient or support staff member into the scan room, he or she is thoroughly screened for metal objects. Up to this point, we have only talked about external objects. Often however, patients have implants inside them that make it very dangerous for them to be in the presence of a strong magnetic field. Metallic fragments in the eye are very dangerous because moving those fragments could cause eye damage or blindness. Your eyes do not form scar tissue as the rest of your body does. A fragment of metal in your eye that has been there for 25 years is just as dangerous today as it was then -- there is no scar tissue to hold it in place. People with pacemakers cannot be scanned or even go near the scanner because the magnet can cause the pacemaker to malfunction. Aneurysm clips in the brain can be very dangerous as the magnet can move them, causing them to tear the very artery they were placed on to repair. Some dental implants are magnetic. Most orthopedic implants, even though they may be ferromagnetic, are fine because they are firmly embedded in bone. Even metal staples in most parts of the body are fine -- once they have been in a patient for a few weeks (usually six weeks), enough scar tissue has formed to hold them in place. Each time we encounter patients with an implant or metallic object inside their body, we investigate thoroughly to make sure it is safe to scan them. Some patients are turned away because it is too dangerous. When this happens, there is usually an alternative method of imaging that can help them. 
Advantages
Why would your doctor order an MRI? Because the only way to see inside your body any better is to cut you open. MRI is ideal for: 
· Diagnosing multiple sclerosis (MS) 

· Diagnosing tumors of the pituitary gland and brain 

· Diagnosing infections in the brain, spine or joints 

· Visualizing torn ligaments in the wrist, knee and ankle 

· Visualizing shoulder injuries 

· Diagnosing tendonitis 

· Evaluating masses in the soft tissues of the body 

· Evaluating bone tumors, cysts and bulging or herniated discs in the spine 

· Diagnosing strokes in their earliest stages 

These are but a few of the many of reasons to perform an MRI scan. 

Disadvantages
Although MRI scans are ideal for diagnosing and evaluating a number of conditions, it does have drawbacks. For example: 
· There are many people who cannot safely be scanned with MRI (for example, because they have pacemakers), and also people who are too big to be scanned. 

· There are many claustrophobic people in the world, and being in an MRI machine can be a very disconcerting experience for them. 

· The machine makes a tremendous amount of noise during a scan. The noise sounds like a continual, rapid hammering. Patients are given earplugs or stereo headphones to muffle the noise (in most MRI centers you can even bring your own  cassette or CD to listen to). The noise is due to the rising electrical current in the wires of the gradient magnets being opposed by the main magnetic field. The stronger the main field, the louder the gradient noise. 

· MRI scans require patients to hold very still for extended periods of time. MRI exams can range in length from 20 minutes to 90 minutes or more. Even very slight movement of the part being scanned can cause very distorted images that will have to be repeated. 

· Orthopedic hardware (screws, plates, artificial joints) in the area of a scan can cause severe artifacts (distortions) on the images. The hardware causes a significant alteration in the main magnetic field. Remember, a uniform field is critical to good imaging. 

· MRI systems are very, very expensive to purchase, and therefore the exams are also very expensive. 

The almost limitless benefits of MRI for most patients far outweigh the few drawbacks. 

