
Nuclear radiation in medicine

Exploring internal organs

Radioactive tracers are used to help doctors check the functioning of 
organs inside the body. They can also be used to detect cancer cells inside 
the body while they are still small.

The thyroid

The thyroid controls the metabolic rate of the body.  Doctors 
inject the patient with iodine -123. This is absorbed by the 
thyroid and emits gamma rays. They gamma rays can be 
detected using a gamma camera.  By measuring the amount 
of iodine absorbed the functioning of the thyroid can be 
determined
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PET scanner PET stands for positron emission tomography

PET uses a variety of radioactive tracers to detect cancers or measure 
the functioning of internal organs.  The PET scanner produces a 3D image 
and can be linked to a CT (computed tomography) scan. Tomography means 
cross section. Both techniques work by image slices of the body and then 
“sticking them” together.

How it works

detector ring

absorbed isotope

patient

gamma rays movement

The patient is moved slowly through the 
detector ring. Any gamma rays are 
detected by the detector ring.  
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Nuclear radiation in medicine...

Properties of tracers

1.  The tracer must emit radiation that can pass out of the body and be 
detected (gamma rays or beta particles).

2.  The tracer should be weakly ionising so it does not cause damage in 
the organs where it concentrates (gamma rays).

3.  The tracer should not decay into another radioisotope.

4.  The tracer should have a short half-life so the radioactivity will stop 
after a short period.

Destruction of unwanted tissue

The use of radiation to kill cancer cells is called radiotherapy.  
Radiotherapy kills cells that are dividing. As cancer cells divide more 
rapidly than normal cells, they are more likely to be killed by radiotherapy.

Beam radiotherapy (external)

Gamma rays are targeted on the 
tumour. Different techniques allow the 
beam to be accurately targeted on 
the tumour. Other techniques allow 
multiple beams to target the tumour.  
The more accurate the beam is 
targeted the higher the dose can be 
used without affecting healthy cells.

Brachytherapy (internal)

Brachytherapy involves implanting a sealed radioactive source next to the 
tumour inside the body. This allows high doses to be targeted next to the 
tumour.  This in turn reduces the chance of healthy tissues being damage 
by the radioactivity.
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