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Background

It is estimated that radiation from diagnostic imaging contributes to 1.5%–2.0% of all U.S. population cancers, and 6%-22% of cancer incidence among patients with high cumulative radiation exposure from repeat imaging. Effective radiation doses > 10 mSv 
have been associated with harm, while cumulative doses > 100 mSv are thought to carry a significantly increased lifetime cancer risk. Radiation exposure from repeated computed tomography (CT) is an area of particular concern given the large doses of 

ionising radiation involved.
Malignancy is a major cause of death among liver transplant recipients, accounting for approximately 30% of mortality in patients surviving > 1 year post transplant. The risk of de novo malignancy in liver transplant recipients is 2-4 times higher than in an 
age-matched and sex-matched population. Liver transplant recipients are routinely exposed to repeat doses of ionising radiation from diagnostic imaging as part of their work-up and post operative course. While international guidelines advise minimising 

exposure to potential carcinogens through diligent sun protection, smoking cessation and abstinence from alcohol, there is little guidance regarding  exposure to ionising radiation from diagnostic imaging.

Aims

● To estimate the cumulative effective dose of ionising radiation from CT scans among elective, non hepatoma liver transplant 
recipients as part of their workup and post-operative course.

● To evaluate changes in the number and type of CT scans being performed over time 
● To estimate the number of patients receiving a potentially harmful dose of ionising radiation from CT.

Demographics

2008/09 2018/19

Number of patients 72 62

Age 48.1 + 1.4 52.7 + 1.4

Male 44 34

Female 28 28

Days on Waiting List 172 + 19.8 202 + 27.0

Methods

All patients who underwent liver transplantation at SVUH between the time periods 01/01/2007-31/12/2008 and 
01/01/2017-31/12/2018 were screened. Re-transplants, patients with active malignancy and patients who died within the first 
year post transplant were excluded as these groups were likely to have significantly higher cumulative radiation exposures. 
Emergency transplants were excluded as they were likely to have significantly lower radiation exposures.
Details of CT scans performed were collected using records from the hospital imaging system. CT scans performed at SVUH 
two years prior to, and one year after transplant were analysed. Radiation exposures for each scan protocol were estimated 
using hospital diagnostic reference levels and ImPACT patient dosimetry software. Effective doses were calculated based on a 
standard average sized adult.

Most Common Indications for Transplant
(Number of Patients)

2008/09 2018/19

Alcoholic Liver Disease 19 Alcoholic Liver Disease 18

Hepatitis C 14 Primary Sclerosing Cholangitis 17

Primary Biliary Cholangitis 10 Primary Biliary Cholangitis 7

Autoimmune Hepatitis 7 Non Alcoholic Steatohepatitis 7

Primary Sclerosing Cholangitis 5 Autoimmune Hepatitis 2

Estimated Effective Radiation Dose 
(Selected Scan Protocols)

CT 4 Phase Liver 25mSv

CT 3 Phase Liver 22mSv

CT Coronary Angiogram 16mSv
CT Abdomen and Pelvis with Contrast 8.9mSv

CT Liver Portal Phase 8.2mSv
CT Thorax 4.3mSv

CT Renal Stone Protocol 2mSv
CT Brain without Contrast 1.2mSv

Results

Number of CTs per Patient Cumulative Effective Radiation Dose Types of CT
There was an increase in the total number of CTs (4.7 + 0.4 vs 3.7 + 0.4 p=0.09) and 

pre-transplant CTs (2.9 + 0.3 vs 1 + 0.14 p=0.0001) performed per patient. There was a 
non-significant decrease in post-transplant CTs (1.8 + 0.5 vs 2.3 + 0.4 p = 0.34).

There was a significant increase in the cumulative effective radiation dose per patient 
(77.8mSv + 6.2 vs 56.7mSv + 5.9, p < 0.05) between the time periods. A greater 

proportion of patients were exposed to > 100 mSv of ionising radiation in the 2017/18 
group (29% vs 11%, p < 0.01)

There was a significant increase in the proportion of 4-phase liver CTs performed both 
pre-transplant (43% vs 61%  p< 0.0044) and post transplant (13% vs 29%  P = 0.002).

Conclusion
Radiation exposure from computed tomography has increased significantly among liver transplant recipients over the last decade. This appears to be due to an increase in the number of pre-transplant CT scans performed, and a shift towards higher dose 

scan protocols. An increasing number of patients are receiving a potentially harmful dose of ionising radiation from CT. We did not identify any significant change in demographics, wait list times, departmental policy or patient outcomes to explain this 
phenomenon. Our study did not include scans performed at referring institutions, or radiation from other imaging modalities such as nuclear medicine or fluorscopy; therefore our figures likely underestimate the true degree of radiation exposure. The 

risk/benefit ratio of diagnostic imaging should be carefully considered in this high risk population, and efforts should be made to minimise radiation exposure where possible. 
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