Nuclear medicine
In general, nuclear medicine studies offer good sensitivity (capacity to detect a problem) but poor specificity (capacity to rule out a problem)
Bone scan
With conventional radiography, between 30% (extremities) and 50% (spine) of bone destruction is necessary to detect the abnormality.  This is a non-sensitive examination.  With a bone scan, 3% of bone destruction can be detected.  Bone scans use radiopharmaceutical agents (tracers) that are combined to a radioisotope emitting gamma radiation.  Technetium-99m methylene diphosphonate (Tech-99 MDP) is used to evaluate most osseous and musculoskeletal soft tissue conditions.  Gallium-67 can sometimes be more specific to evaluate infections and certain white-blood cell tumors like lymphomas. 

The 3-phase bone scan represent a sequences of images acquired at different times during the evaluation.  Phase 1 (flow phase), the images are acquired within the first few minutes when the radiopharmaceutical agent is injected into the patient and travels through the vascular system.  Phase 2 (blood-pool phase), the images are taken 5 minutes after the injection time and demonstrate the radiopharmaceutical agent moving from the blood vessels into the tissues (extravascular).  The delayed scan (bone scan) is acquired 2-4 hours after the injection and observes the radiopharmaceutical concentrated in the skeleton and binds specifically at areas of osteoblastic activity. The radiopharmaceutical emits gamma radiation which is detected and converted into a radiographic image. 
In contrast to plain film radiography or CT scan in which an image is formed by radiation that is absorbed or transmitted through the body, the bone scan produces an image based upon the amount and localization of radiation emitted from the body.  
Single Photon Emission Computed Tomography (SPECT)

SPECT scan is a supplementation to the bone scan in which multiple tomographic slices are performed during a bone scan.  Although about as nonspecific as a conventional bone scan, SPECT imaging is more precise in identifying the exact location of radiopharmaceutical uptake. This ability to be location specific enables SPECT imaging to be useful in evaluating patients suspected of having a symptomatic lumbar spondylolysis with normal radiographs.

Positron Emission Tomography (PET)

Form of nuclear medicine imaging based on the fact that cells and body tissue utilize the sugar glucose.  In a PET scan, radioactive tracers are most commonly attached to glucose, water or ammonia.  Additional radiopharmaceuticals may be used to study blood flow, oxygen or dopamine transporter concentrations.  The radioactivity localizes in the appropriate areas of the body and is detected by the PET scanner.  The images made represent the accumulation of the labeled compound. Different colors or degrees of brightness on a PET image represent different levels of tissue or organ function. For example, because healthy tissue uses glucose for energy, it accumulates some of the tagged glucose, which will show up on the PET images. However, cancerous tissue, which uses more glucose than normal tissue, will accumulate more of the substance and appear brighter than normal tissue on the PET images.  
