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The use of computed tomography (CT) is growing, and, 
consequently, the associated radiation dose to patients 
is increasing as well. There is also increasing evidence 

linking the radiation dose within the range of diagnostic CT 

with a significantly increased risk of malignancy. These two 
factors combine to make radiation dose from diagnostic CT 
a public health concern that reaches beyond the walls of the 
medical imaging department. 

The objective of this paper is to educate healthcare profes-
sionals about the radiation from diagnostic CT, including 
utilization rates, typical examination doses and the risks of 
this radiation. Our experience in Saskatchewan is discussed. 
Suggestions regarding CT dose management and optimization 
are highlighted.

Measures of Radiation Dose
When reviewing the literature on radiation dose from CT, one 
thing is abundantly clear: the numerous different measurements 
and scientific units can be extremely confusing, with many ways 
to describe the radiation dose from a given procedure. The most 
commonly used in CT are CT dose index (CTDI), dose length 
product (DLP) and effective dose. When working at the CT 
console, two estimates of radiation dose are displayed on most 
scanners: the CTDI and DLP. CTDI is an estimate of radiation 
dose along a single slice of the CT, whereas DLP is a better 
indicator of total patient dose (Coursey and Frush 2008; Huda 
et al. 2008). Unfortunately, neither CTDI nor DLP are equiva-
lent to dose as they are independent of what is scanned, with no 
accounting for tissue radiosensitivity (including which organs 
are scanned and the patient’s age) (Aldrich and Williams 2005; 
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Coursey and Frush 2008; Huda et al. 2008; McCollough and 
Schueler 2000).

Effective dose (measured in millisieverts [mSv]) is the sum 
of the doses to each exposed organ, weighted according to 
each organ’s radiosensitivity (Aldrich et al. 2006; Aldrich and 
Williams 2005; McCollough and Schueler 2000; Nickoloff et 
al. 2008). Effective dose allows for the comparison of radiation 
dose between varying examination types (Aldrich et al. 2006; 
Aldrich and Williams 2005; Coursey and Frush 2008; Hohl 
et al. 2006; McCollough and Schueler 2000). It is relatively 
easily calculated from DLP through use of conversion factors 
(Coursey and Frush 2008; Sodickson et al. 2009). 

Although there are strengths of and benefits to each of these 
measurements, they can be confusing, particularly for patients, 
physicians and administrators without a strong background 
in physics. To help put radiation dose from CT into a better 
perspective, it can be compared with background environmental 
radiation (Coursey and Frush 2008; Nickoloff et al. 2008). 
Background equivalent radiation time (BERT) compares the 
dose from a procedure to the background radiation to which 
every member of the public is exposed (Nickoloff et al. 2008). 
Although background radiation dose is geographically variable, 
the accepted standard for the purposes of BERT is 3 mSv per 
year (Nickoloff et al. 2008). Using the concept of BERT, the 
dose of an average CT abdomen-pelvis scan in Saskatchewan 
can be expressed as either 15.5 mSv (effective dose) or equiv-
alent to five years and two months of background radiation 
(BERT) (Leswick et al. 2009) (Table 1).

Changes in CT Technology
The technological revolution of CT has included the devel-
opment of helical and multi-detector row (MDR) scanning. 
Slip-ring technology was introduced in 1988 and allows 
continuous x-ray tube and detector rotation while the patient 
is moved, to produce helical acquisitions of images (Canadian 
Institute for Health Information [CIHI] 2007). MDR CT 
scanners were introduced in 1998, providing another revolu-
tionary jump as multiple images/slices could be acquired simul-
taneously, resulting in faster imaging times (CIHI 2007). There 
has since been progressive development of newer MDR scanner 
designs up to 64 and 256 detector rows (CIHI 2007; Dalrymple 
et al. 2007; University Health Network [UHN] 2006). It has 
been found that MDR scanners typically provide higher patient 
doses than single detector row (SDR) scanners.

An axial CT scan of a patient can be thought of as analogous 
to cutting a slice of bread from a loaf. Historically, spatial resolu-
tion is best within this slice (Dalrymple et al. 2007). With newer 
scanners, extremely thin slices allow for routine acquisition of 
isotropic data sets with equivalent resolution in all three imaging 

Table 1. Effective dose of chest radiographs, CT scans and atomic bomb survivors with increased risk malignancy*

Type of CT Examination Effective Dose (mSv)
Equivalent No. of Chest 

Radiographs† BERT

Chest radiograph† 0.2 1 0.8 mo

Head‡ 2.7 14 11 mo

Chest‡ 11.3 57 3 yr and 9 mo

Abdomen-pelvis‡ 15.5 78 5 yr and 2 mo

Cumulative CT head, chest and abdomen-pelvis doses‡ 29.5 148 9 yr and 10 mo

Atomic bomb survivors with increased risk malignancy§ 40 13 yr and 4 mo

BERT = background equivalent radiation time; CT = computed tomography.

*Mean effective dose for a two-view chest radiograph; CTs of the head, chest and abdomen-pelvis; combined CT head, chest and abdomen-pelvis; and mean dose of atomic bomb survival with increased 

risk of malignancy. Chest radiograph equivalent is relative to a 0.2 mSv dose for a general radiological procedure such as a two-view chest radiograph. Please note that the chest radiograph equivalent 

number may be quoted as greater by a factor of 10 if using 0.02 mSv as the dose from a single view (antero-posterior only) radiograph (University Health Network 2006). 
† Data from Aldrich and Williams (2005).
‡ Data from Leswick et al. (2009).
§ Data from Brenner and Hall (2007).

A major advantage of both 
ultrasonography and MRI is their lack of 
ionizing radiation. When practical, the use 
of these alternative modalities should be 
considered. 
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planes (Dalrymple et al. 2007) (Figure 1). These isotropic data 
sets allow for advanced applications such as CT angiography. 
Although isotropic data sets can be acquired with little increase 
in patient dose, if protocols are established with image quality 
based on the thinnest possible images, patients will be exposed 

to a significantly higher radiation dose (Dalrymple et al. 2007). 
In addition to isotropic data sets, newer CT units allow 

for faster scanning times. This has expanded the use of CT in 
children as faster scanning times reduce the need for anesthesia 
or sedation (Brenner and Hall 2007). Although the decreased 
need for anesthesia is a patient safety benefit, it should be 
remembered that the radiation risks are highest in children 
(Brenner and Hall 2007; Coursey and Frush 2008).

CT Use in Canada
Around the world, the use of CT is steadily increasing, with 
Canada being no exception. In 1990, there were 198 CT 
scanners in Canada, which more than doubled to 419 scanners 
by 2007 (CIHI 2007). Canadians are also being scanned more 
frequently, with a 28% increase in the number of CT examina-
tions per 1,000 population in the three years leading up to the 
2006–2007 fiscal year (Table 2) (CIHI 2007). To put this use 
in a global context, Canada performs 103.3 CT scans per 1,000 

population annually versus 207.4 scans in the United States and 
53.7 scans in England (CIHI 2007). 

Canadian CT scanner technology is also improving. 
Approximately 90% of Canadian scanners were MDR scanners 
in 2007 (CIHI 2007). Of these MDR scanners, 60% had 
greater than 16 detector rows and 28% had at least 64 detector 
rows (CIHI 2007). This can be contrasted with the 19 scanners 
in a 2004 British Columbia dose survey, all of which had 16 
detector rows or less (Aldrich et al. 2006).

CT and Cancer Risk
The exact relationship between low-level radiation doses, such 
as those from CT scans, and cancer is uncertain and may never 
be known. However, the most likely effect is radiation-induced 
carcinogenesis (Brenner and Hall 2007). An analysis of the 
evidence to date led the Biological Effects of Ionizing Radiation 
(BEIR) VII report, Health Risks from Exposure to Low Levels of 
Ionizing Radiation, to recommend no threshold as the most 
reasonable description of the relationship between low-dose 
exposure and cancer incidence (National Research Council 
2006). This means that even low-level radiation doses, such as 
those from CT, can induce malignancy.

Much of the evidence to date linking radiation dose and 
malignancy in humans comes from a study on 25,000 survivors 
of the atomic bombs dropped on Japan in 1945 (Brenner and 
Hall 2007). There has been a significant increase in the overall 
risk of cancer for those survivors, who received an average 
radiation dose of 40 mSv (5–150 mSv range) (see Table 1) 
(Brenner and Hall 2007). A study of more than 400,000 radia-
tion industry workers exposed to an average dose of 20 mSv 
also showed an association between dose and cancer mortality 
(Brenner and Hall 2007). 

These doses are near the range of diagnostic CT, particularly 
when considering that patients may require scans of more than 
one body part and often have repeated imaging (see Tables 1 and 
2). Based on average dose levels, a patient undergoing CT scans of 
the head, chest and abdomen-pelvis at the same visit may experi-
ence 29.5 mSv dose (see Table 1) (Leswick et al. 2009). A clinical 
example of multi-body part repeat scanning is the 18-year-old 
patient in Figure 1, with a single-day dose of 31.9 mSv.

Another important concern is that patients often receive 
multiple CT examinations over their lifetime. Sodickson et al. 
(2009) examined the imaging histories of over 30,000 predomi-
nantly adult patients scanned at their institution in 2007. Over 
greater than 20 years, 33% of patients received greater than 
five scans, 5% received greater than 22 scans and 1% received 
greater than 38 scans (Sodickson et al. 2009) (see Table 2). 
This corresponded to 15% of patients exposed to greater than 
100 mSv and 4% of patients exposed to more than 250 mSv 
(Sodickson et al. 2009) (see Table 2). 

Although the risks for most patients are small, the increasing 

Figure 1. Computed tomography axial and sagittal images

Computed tomography (CT) study to reassess the aorta of an 
18-year-old male involved in a motor vehicle accident. Presented 
images are three-dimensional (3-D) reformatted images built from 
1.25 mm axial source images during the arterial phase of intravenous 
contrast. A, The “traditional” axial image at the level of the kidneys 
and liver. B, A reconstructed sagittal image along the plane of the spine 
possible with this near-isotropic data set. Both images are presented 
along with a companion 3-D reformat. No injuries are visible on these 
presented images. The effective dose for this examination was  
17.3 mSv. The patient also underwent a routine CT of the chest, 
abdomen and pelvis four hours earlier, with an effective dose of 14.6 
mSv, resulting in an total one-day CT dose of 31.9 mSv (10 years and 
seven months BERT). The scan was performed with a GE Lightspeed 
Ultra 8 detector row scanner with advanced processing, performed on  
a GE Advantage Workstation, Version 4.4. 



18    Healthcare Quarterly  Vol.12 Special Issue  2009

Computed Tomography Radiation Dose: A Primer for Administrators  David A. Leswick et al.

population dose may be a public health issue in the future 
(Brenner and Hall 2007). Based on 1991–1996 data, it was 
estimated that 0.4% of all cancers in the United States may 
be attributable to radiation from CT studies (Brenner and 
Hall 2007). Adjusting for current use, it can now be estimated 
that between 0.7 and 2% of cancers in the United States are 
secondary to CT radiation (see Table 2) (Brenner and Hall 
2007; Sodickson et al. 2009). 

Unfortunately, knowledge regarding CT’s radiation risk has 
lagged behind the patterns of increasing dose. In a 2004 survey; the 
majority of emergency physicians and radiologists vastly underesti-
mated the dose of a CT scan and did not believe there was risk of 
malignancy from CT (see Table 2) (Lee et al. 2004). It can only be 
hoped that in the five years since this study was published, refer-
ring physician and radiologist knowledge has improved.

CT in Saskatchewan
Saskatchewan’s population was just over one million in 2008 
(Saskatchewan Bureau of Statistics 2008). There are currently 
15 CT scanners in Saskatchewan, two of which are used exclu-
sively for cancer therapy (CIHI 2007). Eight of Saskatchewan’s 
scanners have been purchased within the past four years, four 

of which were new installations in communities previously 
without CT. However, scanner technology in Saskatchewan 
remains rather limited, with only 40% of the CTs having 
technology higher than 10 detector rows (the third-lowest 
percentage in Canada) (CIHI 2007). The annual number of 
patient CT examinations in Saskatchewan is also rising; in the 
three years leading up to the 2006–2007 fiscal year, the number 
of annual CT scans increased by 58% in Saskatchewan, versus a 
32% increase for Canada (CIHI 2007). 

In 2006, we investigated the current patient doses across 
Saskatchewan. Twelve of the province’s 13 diagnostic CT scan 
centres participated in a survey of patient doses (Leswick et al. 
2009). CT technologists across the province recorded measure-
ments of dose on just over 2,000 scans (Leswick et al. 2009). 
Effective doses for head, chest and combined abdomen-pelvis 
scans were 2.7 mSv, 11.3 mSv and 15.5 mSv, respectively (see 
Table 1) (Leswick et al. 2009). These doses are similar to those 
in a 2004 British Columbia survey on doses (Aldrich et al. 2006; 
Leswick et al. 2009). Doses from MDR scanners were more 
than double the doses from single-detector row scanners, illus-
trating the dose difference between these technologies (Leswick 
et al. 2009).

Table 2. By the numbers: Interesting percentages 

Percentage Statistic

0.7–2 Percent of cancers in the United States attributable to CT (Brenner and Hall 2007; Sodickson et al. 2009)

53 and 61 Percent of emergency physicians and radiologists who, in a 2004 survey, thought the average CT scan had a dose 
less than that of 10 chest radiographs (Lee et al. 2004). Actual answer is 50 – 71 two-view chest radiographs. 
(Leswick et al. 2009) 

91 and 53 Percent of emergency physicians and radiologists who thought there was no risk of malignancy from CT in a 2004 
survey (Lee et al. 2004)

28 Percent increase in number of CT examinations per 1,000 Canadian population from 2003–2004 to 2006–2007 (CIHI 
2007)

33 and 5 Percent of patients with more than five and 22 CT scans, respectively, in >20 years of their imaging history 
(Sodickson et al. 2009)

15 and 4 Percent of patients with >100 mSv and 250 mSv radiation dose, respectively, over >20 years of their imaging history 
(Sodickson et al. 2009)

6 Percent of cancers estimated to be attributed to CT among the 1% of patients with highest risk over >20 years of 
their imaging history (Sodickson et al. 2009)

14–32% Percent dose reduction observed through use of ATCM in chest and abdomen-pelvis CT (Mulkens et al. 2005)

17 and 31 Provincial-wide percent decrease in dose from single-phase abdomen-pelvis and chest on MDR scanners via 
protocol optimization at the various sites in Saskatchewan (Dumaine et al. 2009)

ATCM = automatic tube current modulation; CIHI = Canadian Institute for Health Information; CT = computed tomography; MDR = multi-detector row.
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A follow-up dose survey was performed in Saskatchewan in 
2008 (Dumaine et al. 2009). Although overall mean effective 
doses for chest and abdomen-pelvis scans were similar, there 
was a 31% and 17% decrease for MDR scanner single-phase 
chest and abdomen-pelvis examinations, respectively (see Table 
2) (Dumaine et al. 2009). This was done entirely through 
protocol optimization at the participating sites as there were no 
new installations between the two surveys. CT head examina-
tions showed a slight dose increase, mainly because of radiolo-
gist preference at a few institutions (Dumaine et al. 2009). 

Dose Management
There are several methods by which radiologists and technologists 
can reduce the dose from a CT scan. These include modifying 
the tube current (milliampere [mA]), peak voltage (kilovolts 
peak [kVp]), table pitch and gantry rotation time, collimation 
and limiting the number of phases acquired. Excellent reviews 
of these techniques are described elsewhere (Brenner and Hall 
2007; Coursey et al. 2008; Frush and Applegate 2004; Kalra et 
al. 2004b). Three methods of dose reduction need to be specifi-
cally addressed: automatic tube current modulation (ATCM), 
patient shielding and decreasing number of studies by elimi-
nating unnecessary examinations and using alternative tests.

Automatic Tube Current Modulation
ATCM is a dose-modulation technique available on most 
modern CT scanners, although its vendor-specific name varies 
between companies and sometimes between models. ATCM 
systems work by the general principle of adjusting the tube 
current according to the size, density and geometry of the part 
of the body being scanned (Althen 2005; Kalra et al. 2004a; 
McNitt-Gray 2002). 

Studies of the effectiveness of ATCM systems are difficult 
as performance varies based on radiologist and technologist 
choices (Leswick et al. 2008; Mulkens et al. 2005). With that 
in mind, previous studies have shown dose reduction in the 
range of 14–32% for chest and abdomen-pelvis scans (see Table 
2) (Mulkens et al. 2005). These dose reductions emphasize the 
potential value of ATCM systems, although they must be used 
with caution when obtaining isotropic data sets (Dalrymple et 
al. 2007). 

Patient Shielding
There are two major types of shielding used in CT: in-plane 
shielding and shielding of non-imaged tissues outside the scan 
field of view. In-plane shielding uses material placed over radio-
sensitive tissues within the imaged area of the body providing 
local dose reduction while still allowing for diagnostic images. 
These in-plane bismuth shields can provide dose reductions 
ranging from approximately 25 to 75% for eyes, thyroid and 
breast tissue (Coursey and Frush 2008; Coursey et al. 2008; 

Hohl et al. 2006; Hopper 2002; Hopper et al. 1997; Leswick 
et al. 2008). When combined with ATCM, shields should be 
placed after the scout scan is acquired (Coursey et al. 2008; 
Leswick et al. 2008).

Even though the x-ray beam in CT is well collimated to 
the region being scanned, there is some exposure to adjacent 
body parts (Neeman et al. 2006). For this reason, shielding body 
parts adjacent to the scanned field of view may be advisable. 
An example is shielding the abdomen and pelvis of a patient 
receiving a chest CT, something particularly attractive for 
pregnant patients. By using these shields, dose reductions can be 
accomplished in the range of 40–92% for these adjacent body 
parts (Kennedy et al. 2007; Neeman et al. 2006).  

Reducing Number of CT Scans and Using  
Alternative Modalities
CT, ultrasonography and magnetic resonance imaging (MRI) 
are complementary modalities with overlap in their imaging 
abilities. A major advantage of both ultrasonography and MRI 
is their lack of ionizing radiation. When practical, the use of 
these alternative modalities should be considered. This can 
be highlighted by reviewing the clinical scenario of suspected 
appendicitis.

Appendicitis is the most common acute abdominal disorder 
suspected in emergency departments (Gaitini et al. 2008). 
Because of its high sensitivity, specificity and the ability to 
visualize a normal appendix (thus ruling out the diagnosis of 
appendicitis), CT has become the primary screening modality 
for appendicitis at many institutions. Although ultrasonog-
raphy has a lower sensitivity for appendicitis than CT (74% 
versus 100%), it does have a high specificity (97%) and negative 
predictive value (93%), which make it a good screening test 
prior to CT (Gaitini et al. 2008). An “ultrasonography first” 
imaging protocol for appendicitis reserves CT for cases with 
inconclusive ultrasonographic findings or according to clinical 
need following ultrasonography. A review of an institution 
with an ultrasonography first policy found that nearly 70% of 
suspected appendicitis patients could be managed with ultra-
sonography alone (Gaitini et al. 2008).

Appendicitis is a particularly difficult clinical diagnosis in 
pregnant patients, a population where radiation dose to the 
fetus is a major concern. Additionally, ultrasonography may be 
difficult because of shifting of the appendix by the gravid uterus. 
MRI can examine the appendix without radiation, with early 
studies showing the favourable performance of MRI in pregnant 
patients with suspected appendicitis (Israel et al. 2008). 

Recommendations
Despite the radiation risks, CT remains an invaluable diagnostic 
tool for modern medicine. However, to justify a CT scan, the 
potential or proven benefits should outweigh the risks to the 



20    Healthcare Quarterly  Vol.12 Special Issue  2009

Computed Tomography Radiation Dose: A Primer for Administrators  David A. Leswick et al.

patient (Sodickson et al. 2009; UHN 2006). The following 
recommendations can be made with a goal of providing appro-
priate use of CT while minimizing risks of the scans we perform. 

Make Radiation Dose Management a Priority for All 
CT Scanners
CT manufacturers now have numerous approaches to help 
manage dose (Althen 2005). Radiation dose management 
should be a primary concern when purchasing new equipment 
as it is equivalent to patient safety. 

However, radiation dose management is not only a concern 
for new CT purchases. Protocol choice can cause significant 
variations in dose provided by similar or even identical scanners 
(Koller et al. 2003; UHN 2006). The Saskatchewan decreases 
in single-phase scan chest and abdomen-pelvis CT dose on the 
same MDR scanners between 2006 and 2008 highlight the 
importance of user-selected scan parameters in CT dose manage-
ment (Dumaine et al. 2009). With this in mind, technologists, 
radiologists and administrators should make optimization of 
protocols toward lower dose a priority for all active CT scanners.

Archive Patient Dose Data
The CTDI and DLP are displayed on modern CT scanners when 
planning cases and as a summary after the scan is completed. 
Unfortunately, some institutions do not routinely archive these 
data. CT dose can be thought of as analogous to a dose of a 
medication (Coursey and Frush 2008) and, as such, should be 
archived as part of the patient’s medical record. Archiving these 
data will also help identify patients requiring repeated imaging 
who have a greater risk of cancer induction and might benefit 
the most from dose-reduction strategies or the use of alterna-
tive imaging modalities (Sodickson et al. 2009). Furthermore, 
archiving these data will make audits of dose possible.

Perform Regular Audits of CT Dose and Compare with 
Reference Standards
Unless dose audits are performed, institutions (including 
radiologists, technologists and administrators) have no way of 
knowing what level of dose their patients are being exposed 
to. The establishment of reference levels, such as those used in 
the United Kingdom, has been found to be an effective way 
of reducing patient dose in CT (UHN 2006). Although varia-
tion in dose is expected as examinations must be tailored to the 
clinical indication and patient anatomy, consistent dose levels 
above reference levels can identify problems with either equip-
ment or protocols (Nickoloff et al. 2008). 

Share Low-Dose Protocols between Institutions 
Lowering dose should be a priority for every institution. 
Unfortunately, optimizing protocols requires familiarity with 
the specific technology at an institution (Coursey and Frush 

2008). The level of familiarity needed may be greater than that 
achievable by many radiologists and technologists because of a 
busy clinical workload and other demands on a practitioner’s 
continuing medical education time. This is evidenced by the 
number of radiologists who both underestimated CT dose and 
its potential effects in a 2004 survey (Lee et al. 2004).

The Ontario report on CT safety issues (UHN 2006) recom-
mended the development of methods to share best practice CT 
protocols between health institutions. By sharing such protocols, 
all institutions can use low-dose protocols. This should include 
the use of ATCM systems and shielding when appropriate 
(Brenner and Hall 2007; Coursey and Frush 2008; UHN 2006).

Empower Radiologists to Act as Consultants
One of the best ways to decrease radiation dose to the popula-
tion is to avoid unnecessary tests or to use alternative imaging 
modalities (Brenner and Hall 2007; Sodickson et al. 2009). 
Health regions need to empower and support radiologists 
working in consultation with ordering physicians to decrease 
unnecessary examinations and use alternative examinations with 
no ionizing radiation. 

Ensure Sufficient Access to Complementary  
Imaging Modalities
In order to effectively use alternative imaging modalities, there 
must be appropriate access. MRI and ultrasonography have 
overlapping clinical indications with CT (Brenner and Hall 
2007; CIHI 2007). To be viable alternatives to CT, health 
regions should have adequate resources to support the realistic 
use of MRI and ultrasonography in a time-effective manner for 
appropriate patient evaluation. If ultrasonography or MRI is 
not available at an institution, relationships should be built with 
other institutions that can offer these resources.

Educate Non-radiologist Physicians 
In our Canadian system, CT scans are ordered by physicians 
other than radiologists. Even if radiologists, technologists and 
administrators work to minimize dose from CT protocols, the 
best way to decrease exposure is by not performing the scan at 
all if alternative methods of examination are available (Brenner 
and Hall 2007). Given that physicians should weigh the risks 
and benefits of any test they order and referring physicians 
underestimate the risk of CT radiation dose (Lee et al. 2004; 
UHN 2006), there is a need for education about the risks of 

Radiation dose from CT is increasing, 
with doses within the range of that seen  
in atomic bomb survivors.
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CT. Administrators should work with radiologists and other 
physicians to facilitate this education. 

Employ Teamwork
A single radiologist, technologist, referring physician or admin-
istrator cannot change radiation dose alone. By working as a 
team both within an institution and between sites, healthcare 
professionals can ensure that CT dose is minimized for the 
population as a whole. 

Conclusion
Radiation dose from CT is increasing, with doses within the 
range of that seen in atomic bomb survivors (Brenner and Hall 
2007; Leswick et al. 2009). This is a public safety concern as 
up to 2% of cancers in North America may be caused by CT 
(Brenner and Hall 2007; UHN 2006). 

The prototypical healthcare oath is the Hippocratic oath, 
a document dating back 24 centuries. One of the central 
tenants of this oath is “to practice and prescribe to the best of 
my abilities for the good of my patients, and to try and avoid 
harming them.” In order to practise to the best of our abili-

ties and avoid harming patients, the radiation dose from CT 
must be minimized. Administrators, technologists, radiolo-
gists and other physicians are encouraged to work toward this 
goal through the use of education and a multi-faceted team 
approach. 
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