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Positron Emission Tomography (PET) 

▪ PET is an imaging technique. 
▪ It uses radioactive substances called radiotracers. 
▪ It consists of camera, detector etc. (as shown in image of PRT machine) 
▪ Pet is a non-invasive, diagnostic imaging technique for measuring the functional activity 

of cells in the human body. 
▪ It was the FIRST to give information about BRAIN function. 
▪ It works within positron. 
▪ Tracer is entered into the body. 

 

 

Fig. PET Scan of Brain of normal human being and alcoholic, smoker, Non-smoker human 
being. 

Major Uses of PET 

▪ This technique is used to see and measure changes in the metabolic process. 
▪   It reveals the size, shape, position, and functions of organs. 
▪   It is used to diagnose cancer and spread of cancer. 
▪ Its use is to visualize the chemical composition of various regions, the flow of blood, 

etc. 
▪ In imaging tumors and metastasis. 
▪ It is also used to understand the function of our brain, heart, and help in the 

development of drugs. 
▪ With the help of PET different biochemical processes also how proteins express can be 

detected. 
▪ It provides very deep information at the molecular level even before it is visible 

anatomically.   
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METHOD: - 

▪  A Radioisotope is attached to a drug — is injected into the body as a tracer. Then, 
Gamma rays are emitted and detected to form a three-dimensional image. (As shown 
in diagram B) 

▪ PET scan by using radiolabeled molecular probes as different tissue uptakes at different 
rates. 

PRINCIPLE OF PET SCAN 

▪ Positron emission occurs when the proton-rich isotope decays and the proton decays to 
a neutron, a positron, and a neutrino. After traveling a short distance, the positron 
emitted encounters an electron from the surrounding environment. 

▪ The two particles combine and annihilate each other resulting in the emission of two 
gamma rays in opposite directions of 0.511 MeV/511KeV each. (As shown in diagram 
below) 

 

▪ For scanning, a short-lived radioactive tracer isotope is injected into the living subject 
into blood circulation generally. 

▪ Into a biologically active molecule each tracer atom is chemically incorporated. 

▪ While the active molecule becomes concentrated in tissues, we want to scan there is a 
time duration for which we must wait, and then the subject is placed in the scanner. 

▪ The molecule used for this purpose is F-18 labeled (a sugar). 

▪ During the scanning process, as the tracer decays a record of tissue concentration is 
formed. 
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▪ When the radioisotope undergoes beta decay it emits a positron. 

▪ The emitted positron travels in tissue for a short distance. during which time it loses 
kinetic energy until it interacts with an electron. 

▪ The encounter annihilates both electron and positron. 

▪ These are detected when they reach a scintillator in the scanning device, creating a 
burst of light which is detected by a photomultiplier tube. (As shown in picture below) 
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PRINCIPLE OF IMAGE AQUISATION 

  

POSITRON EMISSION 

The Image acquisition is based on the external detection in the coincidence of emitted gamma-
rays, and a valid annihilation event requires a coincidence within 12 nanoseconds between two 
detectors on opposite sides of the scanner. For accepted coincidences, lines of response 
connecting the coincidence detectors are drawn through the object and used in the image 
reconstruction. Any scanner requires that the radioisotope, in the field of view, does not 
redistribute during the scan. 

  

ADVANTAGES 

▪ Dementias can be diagnosed with PET like such as Alzheimer's disease. 

▪  Various neuronal diseases can be diagnosed with this Parkinson’s disease, 
Huntington’s disease 

▪ Brain disorder like Epilepsy can also be diagnosed. 
▪ Various specific surgical sites can be detected before performing any surgery of brain. 
▪ Any kind of blood clotting in brain or bleeding can also be determined. 
▪ Any lesions in lungs or masses can be detected by this technique. 

DISADVANTAGES/LIMITATIONS: 

 
▪ The tracers are radioactive so the elderly and pregnant are unable to use them due to 

risks posed by radiation. 
▪ The use of PET has another disadvantage in that it uses very costly Cyclotrons which are 

needed to produce the short-lived radionuclides for PET scanning.  
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