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Paediatric CT Practice - How safe is imaging in different countries?

Diagnostic dose levels in  
paediatric CT at the Queen Silvia 
Children’s Hospital, Gothenburg, Sweden

1. List of the facility’s CTDI and DLP for children from different age groups

We have since January 25, 2012 automatically collected the radiation dose SR objects from the 
CT unit using DoseWatch software (GE Healthcare). During the period January 25, 2012 to August 
11,2013 we collected all the CT examinations performed, but here in Table 1 only the values of CTDIvol 
(Computed Tomography Dose Index by volume) and DLP (Dose Length Product) for the standard 
examinations (trauma or tumour) of the brain, thorax and abdomen are included. For comparison, 
only one series is included in the DLP values, even though some patients have been exposed to 
more than one series. It is notable that there are only a few patients in some of the age groups, 
even though the collection period was longer than 18 months.

Table 1: Mean values of CTDIvol and DLP for the brain, thorax and abdomen examinations by age 
group, respectively. The values of CTDIvol and DLP for the body examinations are given to the 32 cm 
phantom. The examinations include only one series. The total number of patients for each group is 
given in the parentheses.

Brain Brain Thorax Thorax Abdomen Abdomen

Age

CTDIvol 
[mGy]
16 cm 

phantom

DLP [mGy.cm]
16 cm 

phantom

CTDIvol [mGy]
32 cm 

phantom

DLP [mGy.cm]
32 cm 

phantom

CTDIvol [mGy]
32 cm 

phantom

DLP [mGy.cm]
32 cm 

phantom
0-11 m 11 145 0.8 11 1.0 18

(number) (105) (12) (8)
1-5 y 18 269 1.0 19 1.3 36

(number) (169) (45) (46)
6-10 y 24 359 1.4 37 2.6 96

(number) (196) (25) (57)
11-15 y 26 402 2.3 75 3.7 154

(number) (215) (52) (189)
Adult 30 471 5.2 164 3.2 129

(number) (22) (15) (12)
(m=months, y=years)

In Figure 1 to 3 the CTDIvol values are given as function of age for the CT examinations of the brain, 
the thorax and the abdomen, respectively.  

Figure 2: The CTDIvol as function of age at the CT Thorax examination. 
The CTDIvol values are given for the body CTDI phantom (32 cm).

2. Information to indicate how radiation protection is promoted and practised

The awareness of ALARA (As Low As Reasonably Achievable) has always been the motto of the 
paediatric radiology department, and the optimisation of image quality and radiation dose has 
been performed since the 1980s. Every member of the staff is working towards to goal of using low 
levels of radiation when examining each and every child. This results in low levels of retakes, as well 
as the department’s radiologists accepting nosier images – especially CT images - than normal.

3. How radiation protection during paediatric CT is practised in the facility

There is continuous optimisation work going on at the paediatric radiology department. We have 
performed a number of studies to assess the image quality needed for CT brain examinations 
classified as tumour, trauma or ventricle size determination, respectively [Ledenius et al 2009 and 
Ledenius 2011]. Different protocols are used for these three different diagnostic demands.

In 2009, the CT unit at the department was replaced by a Discovery CT750HD (GE Healthcare), 
and we started with our studies on which level of adaptive statistical iterative reconstruction (ASiR) 
to use. The radiation dose has been reduced according to the use of ASiR. Since autumn 2012 we 
use 50% ASiR for CT brain, 40% ASiR for CT thorax and 70% ASiR for CT abdomen examinations, 
respectively. 

4. Assessment of the number of paediatric CT examinations that lack appropriateness

Some of the CT brain exams would have been performed with MRI if the MR capacity would have 
been higher.

5. Data on the percentage of dose reduction in CT of children

We have, from 2005 to 2013, reduced dose levels for the CT brain examinations by 40 - 50% as 
a result of our image quality research. Some of the results are published and can be found in the 
doctoral thesis of Kerstin Ledenius [Ledenius 2011]. 

The image quality of the CT abdomen examinations has also been studied, and we have reduced the 
CTDIvol with 20-30% since 2005 using the new CT scanner and iterative reconstruction technique 
(ASiR). 

The CTDIvol for the body examinations are given with reference to the 32 cm CTDI phantom. To 
give a more correct dose value to the patient one has to correct for the patient size, preferably 
by using the effective diameter. In AAPM report 204 [AAPM 2011] the method is described. The 
report suggests the Size-Specific Dose Estimate (SSDE) as the dose value to estimate and use in 
comparisons. The disadvantage is that the patient dimensions have to be known to determine this 
dose estimate. 

6. How we child size our CT imaging

The CT protocols are labelled in age groups:  0-6 months, 7-12 months, 1-2 y, 3-5 y, 6-10 y, 11-15 y, 
and adults. Depending on the body part examined fewer groups can be used. But the radiographer 
takes in to account both the age and the size/weight of the child when selecting the protocol to 
use for the exam. The standard age and weight groups are given in Table 2 below. 

Table 2: The age groups and weight intervals used at the Ct examinations at the Queen Silvia´s 
Children’s Hospital.

Age Weight
0-6 months <7 kg
7-12 months 7-10 kg

1-5 y 10-20 kg
6-10 y 20-30 kg
11-15 y 30-50 kg
adult >50 kg

7. Number of paediatric CT referrals that are reviewed by radiologists before giving 
appointments

100% of the referrals for CT examinations have to be approved by a radiologist before the CT 
exam can take place. 

Figure 1: The CTDIvol as function of age at the CT examination of the 
brain. The CTDIvol values are given for the head CTDI phantom (16 cm).

Figure 3: The CTDIvol as a function of age at the CT Abdomen examination. 
The CTDIvol values are given for the body CTDI phantom (32 cm).
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