
Introduction

Computed tomography (CT) is an 

indispensable imaging technique used in 

everyday medical practice. 

With frequent and repeated imaging as well 

as multiphase scans, the already high doses 

of ionizing radiation received by patients from 

CT examinations have been growing in the 

recent years.

• CT makes up only 9.6% of all radiology 

procedures, but up to 61.6% of all effective 

doses (ED) received (1).

• An increasing number of patients get large 

cumulative effective doses of 100 mSv or

more, in short periods of time (1-5 years) 

(2). 

• While a single 100 mSv dose is calculated 

to be able to cause 1 cancer per 100 

affected people, the risk is supposed to be 

proportionate to the dose received; a single 

10 mSv dose could cause 1 cancer per 

1000 persons (3).

Results

•Total of 5,060 (16.7% of all collected) 

patients‘ data was selected for this study; all 

of these patients received multiple CT 

examinations.

•The majority of patients received 2 scans 

(9.3% of all).

•Data about received doses is represented 

here by dose length product (DLP) values, 

and not EDs. 

•The average cumulative DLP values were 

calculated for all 18 groups (scans 2-18).

•The lowest cumulative doses were of those 

having received 2 scans (average 2731,6 

mGy*cm; max 21 948 mGy*cm)

•The highest cumulative doses were of those 

having received 13 scans (average 11620,4 

mGy*cm; max 42 533 mGy*cm). 

Suggestions for minimizing doses without 

sacrificing diagnostic quality boil down to two 

main ideas:

1.Technological advancement (correctly 

selected settings for every individual patient)

2.Educated medical staff (both referring 

doctors and radiology team)

Some of the suggestions given in current 

literature (4-7):

•Adhering to indications, considering the

harm-benefit ratio and choosing a different

(non-ionizing) imaging procedure when 

possible;

•Special attention should be given to patients 

that are more likely to get higher EDs;

•Raising the qualification of radiologists, 

radiologic technologists and medical 

physicists;

•Modifying tube current and voltage, 

exposition length, slice thickness, as well as 

applying denoising techniques and iterative 

reconstruction can all impact the received 

dose; these modalities should be used to 

match the individual case at hand.
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Aim of the study

• To retrospectively evaluate cumulative 

exposure of a group of patients from a 

hospital in Lithuania.

• To analyze current literature about health 

risks posed by cumulative exposure and 

available methods of minimizing high 

doses without losing diagnostic value of the 

images.

Methods

• Retrospective data analysis based on a 

single hospital database included 30,313 

patients who underwent CT examinations 

during the period from January 2019 to 

December 2021. 

• Data about patients who have received 

multiple CT scans (varying between 2 and 

18) was selected for this study.

• Current literature was analyzed to find 

applicable solutions for the high cumulative 

doses patients are likely to receive when 

getting multiple CT examinations.

Conclusions

•Almost 17% of patients (or one in six) that 

received CT examinations in 3 years time, 

had more than one scan performed on them.

•The more scans a patient had, the higher the 

dose they recieved.

•42,533 mGy*cm was the highest 

cummulative DLP value received by a single 

patient in this study.

•There are multiple ways suggested in 

literature to effectively lower cumulative doses 

received by patients.
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Cumulative Exposure from Computed Tomography Scans
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Fig. 1. Percentage of  patients in relation to scans recieved. 

Red (grid) (56% of repeated) represents part of patients that have 

received 2 scans and yellow (striped) (5% of repeated) represents 

all those that have received over 6 scans (from 7 to 18 scans).

No. of  

scans

No. of 

patients

Average DLP, 

mGy*cm

Highest cumulative

DLP, mGy*cm

2 2834 2731,6 21 948

3 1081 4681,8 22 938

4 483 6696,5 26 673

5 261 7966,8 25 590

6 148 9009,0 30 449

7 104 8884,6 34 899

Table 1. Collected data of patients who have received 2-7 scans. 

The average DLP given was calculated in every group; data was 

grouped by number of scans per patient. 

Highest cumulative DLP shows the highest dose recieved by a 

single patient in every group.
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