Computerized Tomography (CT scan), Computerized axial tomography (CAT scan)
Tomography is from the Greek word "tomos" meaning "slice" or "section" and graphia meaning "describing".  This technology originated in the middle of the past century where x-ray images were made by moving both the x-ray tube and the film around the patient during the exposure.  This was called x-ray tomography.  CT was invented later, in 1972, by British engineer Godfrey Hounsfield of EMI Laboratories in England.  He was later awarded the Nobel Prize for his discovery.  The first CT scanner took several hours to acquire the raw data for a single scan or "slice" and took days to reconstruct a single image from this raw data. 

How CT works:

A thin cross-section of the body is exposed from multiple angles with a rotating pencil-thin X-Ray beam.  Each time the x-ray tube and detector make a 360° rotation, an image or "slice" has been acquired.  As x-rays pass through the body they are absorbed or transmitted at differing levels.  The transmitted radiation is counted by a detector.  This information is fed into a computer for mathematical analysis.  The computer reconstructs the tomographic image.  Because the image is obtained by rotating the x-ray tube around the patient, axial slices are generated.  Sagittal and coronal slices have to be re-created from the computer using the information from the axial slices and therefore not as clear.  More recent technology allows the x-ray beam to spiral around the patient and acquire a volumetric representation of the body which can be separated and displayed in any plane.
Attenuation
Attenuation represents the amount of energy of an x-ray beam that is absorbed after passage through tissues.  Each tissue has its own characteristic attenuation values.  Hounsfield units (HU) are assigned to various tissues to reflect the attenuation values of a tissue.  The image of a CT scan consists of many cells (pixels), each assigned a number and displayed as a brightness level (shade of grey) on the image.  The numerical information stored in each pixel is a CT number or Hounsfield unit (HU).  CT numbers range from -1000 to +1000 for each pixel
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CT numbers are an enormous waste of information from a viewing standpoint.  The actual range of an image is 2000 HU's or shades of gray but our eyes cannot differentiate so many colors.  To facilitate the observation of the tissues, the images are usually visualized using specific windows.  A window is a series of settings which affect the number of shades of gray displayed.  Bone windows allow differentiation of cortical and medullary bone.  Soft tissue windows optimize the visualization of muscle, organs, discs etc.  It is determined by the average CT number (level) of the body tissue being examined.  The computer is then instructed to assign a specific number of shades of grey to the numbers below and the numbers above the selected level to increase the contrast of the visualized tissue.  Again, the average CT number is called the window level and the range of CT numbers above and below the window level is called the window width.  A bone window would have a window level of about +200.  A soft tissue window would be between +20 to +40

Myelography

Agent injected within the subarachnoid space to indirectly visualize the subarachnoid space, spinal cord, and nerve roots sheaths.  A variety of contrast agents may be used and currently the standard choice for most myelographic studies is a water-soluble media.  After the injection of contrast, multiple plain film radiographs, fluoroscopy, or CT may be performed based upon the clinical findings and personal experience of the physician.  Because it is an invasive procedure and complications can include: severe headaches, hypersensitivity reactions, arachnoiditis, death.  Myelography is only indicated when MRI is not locally available or an adequate MRI exam cannot be performed, such as in obese or claustrophobic patients.
Fluoroscopy
Fluoroscopy is a technique for obtaining "live" X-ray images of a living patient.  A switch is used to control an X-Ray beam that is transmitted through the patient.  The X-rays then strike a fluorescent plate that is coupled to an "image intensifier" that is (in turn) coupled to a television camera. The radiologist can then watch the images "live" on a TV monitor. Fluoroscopy is often used to observe moving structures like the digestive tract, the heart and respiratory cycle or motion of the spine.

Ultrasound
Ultrasound (US) uses high frequency sound waves to create an image of living tissue. The basic technique is similar to weather radar and submarine ultrasound.  A sound signal is sent out, and the reflected "echoes" are used to create the image.  Using a special form of US called DOPPLER (just like police speed RADAR) the speed and direction of flowing blood can be measured and illustrated in color pictures. All of this without harming the patient.  This doppler technique allows radiologists to detect blocked blood vessels in the neck, and elsewhere. One of the most common US procedures is the examination of the living fetus within the mother's womb (OBSTETRIC sonography).  Ultrasound has limited use for musculoskeletal images because it does not penetrate bony structures very well.  It can, on the other hand, easily display superficial tendons and ligamentous abnormalities.
