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This paper is a review article of the current literature, highlighting the advantages 
of the increasing useful modality of Computer Tomography (CT) in medicine, while 
also reviewing the implications of radiation exposure.   
 
CT is a widely used diagnostic tool in the Canadian and American Health Care 
Systems.  Multi-planar CT images of internal structures are obtained by passing x-
rays through the body at multiple angles while rotating an x-ray tube around the 
body.  The ability of this modality to image in various planes to provide extensive 
anatomic detail has important diagnostic value for physicians, allowing for 
diagnosis of many abnormalities and reducing the need for exploratory surgery.  CT 
is also advancing in use in asymptomatic patients for screening, such as CT 
colonography and CT cardiac imaging.     

This imaging modality does not come without risks.  The ionizing radiation in x-rays 
causes cellular damage.  Although cellular damage can be repaired, DNA double-
strand breaks can also result in point mutations, chromosomal translocations, and 
gene fusions; these are all linked to cancer induction.  A single CT scan has a much 
higher dose of radiation than a conventional x-ray, and the ultrasound modality is 
an excellent first-line modality choice because it is cost-effective and does not expose 
the patient to radiation.   It is an important consideration for physicians when they 
are choosing modalities for patient imaging.  For example, some organs, such as the 
ovaries, are more radiosensitive than other organs, and thus choosing ultrasound 
for an uncomplicated appendicitis diagnosis as a first-line imaging modality in a 
young, reproductive female patient is a better choice.  Unfortunately, there is a lack 
of knowledge of health care professionals in understanding the lifetime risk of 
cancer secondary to CT radiation.   
   
It is also important to consider the risk of radiation-induced carcinogenesis for 
children.  CT increases the lifetime risk of cancer.  Thus, children will have a longer 
life span to develop a cancer resulting from radiation.  Also, children are more 
radiosensitive than adults.   
 
In conclusion, the diagnostic benefits for patient treatment using this powerful 
diagnostic imaging modality must be weighed against the risk of radiation-induced 
carcinogenesis.  Other imaging modalities that do not expose patients to harmful 
radiation, such as ultrasound and magnetic resonance imaging, can be substituted 
when clinically appropriate.  There must be an improvement in the education of 
health care professionals prescribing the use of this modality in understanding the 



 

 

life time risk of CT induced cancers; this will invariably decrease the number of 
scans performed.   
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