
User Manual
A tool to estimate the absorbed eye dose and lifetime risk of cancer from head CT in male and female paediatric and adult patients
Purpose of the tool
The tool has been created as part of a PhD thesis. The purpose of the tool is to demonstrate an approach to displaying the absorbed eye dose and lifetime risk of cancer from head CT scans, for use by practitioners. The tool enables the practitioner to specify the settings they are considering to use and view the estimated absorbed eye dose and lifetime risk for a range of patients of different ages and genders, of which they can select the most relevant to their patient. The tool can also be used to estimate the accumulative dose and risk that are likely to occur in patients as a result of repeated head CT scans. This may be useful where the patient is expected to require multiple head CT scans in the future. The novelty of this tool is it enables practitioners to consider the risk prospectively and inform practitioner decision making.  
How has the data been calculated?
[bookmark: _GoBack]In brief, phantom experiments were undertaken to calculate the absorbed dose for each organ within both adult and child (1Y) ATOM phantoms using radiation dosimeters. Effective dose was calculated using the averaged absorbed dose and the radiation weighting factors reported in the ICRP 2007 report (103) using the following equation:
HT  = WR . DT, R
Where HT = is the equivalent dose.
          WR = is the radiation weighting factor obtained from
         DT, R = is the absorbed dose in tissue (T) by radiation type (R).
Organ and tissue doses were measured for the CT head imaging protocols (helical and sequential) using TLDs and MOSFET dosimeters (adult) and MOSFET dosimeters (paediatric). Subsequently effective risk was calculated using
The effective risk was estimated using organ-specific radiation-induced cancer risk published by The Nuclear and Radiation Studies board, BEIR VII phase 2 report for ages 0 to 15 with an interval gap of 5 years and from 20 to 80 years with an interval gap of 10 years for both males and females.  The absorbed dose determined for the adult and paediatric examinations was scaled by these gender specific factors to calculate the estimated future risk of cancer induction. 

Where R= effective risk
rT = life time radiation attributable tissue –specific cancer risks (per unit equivalent dose to tissue T)
HT = is the equivalent dose absorbed by tissue (T) 
The number of cases of cancer induction within the Excel spreadsheets is per 1000,000 persons exposed to a single dose of 100 mGy.
 Only helical protocols were tested for paediatric CT head imaging as this was thought to best reflect current clinical trends.  A full methodology is available within the PhD thesis: Mohamed Rajab Benhalim, “IMPACT OF ACQUISITION PROTOCOL VARIATIONS ON EFFECTIVE DOSE AND RISK FOR CT HEAD EXAMINATIONS”, Department of Health Sciences, University of Salford (a link will be included in due course).
What is the intended use of this tool?
The tool provides a theoretical approach to consider eye dose and lifetime cancer risk from head CT. It is emphasised that this spreadsheet is only applicable for a Toshiba Aquilion 16 CT scanner (Toshiba Medical Systems, Tokyo, Japan). 
How can I use the tool?
The tool can be used by downloading and opening the workbook in Microsoft Excel. There are two workbooks. Workbook 1 displays the paediatric eye dose and lifetime risk of cancer for paediatrics (male and female) 0 (newborn) and 5 years. Workbook 2 displays the estimated eye dose and lifetime risk of cancer for  10, 15, 20, 30, 40, 50, 60, 70 and 80 year old males and females.  The spreadsheet is interactive and enables the eye dose and risk data to be displayed for a specified protocol/s by using the downward arrows in row 3 to modify the acquisition parameter/s, protocol number and/or estimated number of exposures.
What if I have questions?
Any questions can be directed to the research supervisors for this project via email
Dr Andrew England, a.england@salford.ac.uk
 or 
Prof Peter Hogg, p.hogg@salford.ac.uk
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