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Whether services are provided by the NHS, local authorities or by private 
or voluntary organisations, we make sure that people get better care by:  
 
• Driving improvement across health and adult social care. 

• Putting people first and championing their rights. 

• Acting swiftly to remedy bad practice. 

• Gathering and using knowledge and expertise, and working with 
others. 

About the Care Quality Commission  
 
The Care Quality Commission is the independent regulator of health care 
and adult social care services in England. We also protect the interests of 
people whose rights are restricted under the Mental Health Act.  
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Summary 
 
 
 

Background 
 
This is the third annual report on regulatory activities in enforcing the 
Ionising Radiation (Medical Exposure) Regulations 2000 (IR(ME)R), and the 
first to be published by the Care Quality Commission (CQC), carrying on the 
work of the Healthcare Commission. We have been responsible for enforcing 
IR(ME)R in England since November 2006, as a result of amendments made 
to the regulations. 
 
The regulations were established to ensure that all medical exposures in 
diagnosis, treatment, research and screening are individually justified and 
optimised.  
 
NHS organisations are required to submit returns to the Department of 
Health concerning the number of imaging and radio-diagnostic examinations 
(known as KH12) each year. The data for 2008/09 showed that the NHS in 
England carried out over 26.5 million diagnostic imaging exposures involving 
ionising radiation, including conventional and digital 2D radiographs, CT 
scans and nuclear medicine imaging exposures. This is an increase of 2.4% 
since the previous year.*

 
There was also an increase in the number of radiotherapy treatment 
fractions (a fraction is a unit of treatment delivered as part of a course that 
can last for many weeks). Nearly 1.6 million treatment fractions were 
administered last year as part of radiotherapy treatment in the NHS, with 
more still carried out in the independent health care sector, in brachytherapy 
(a procedure in which radioactive material is placed directly into or near the 
cancer in needles, seeds, wires, or catheters) and in verification imaging 
exposures. 
 
On the assumption that diagnostic imaging exposures in the independent 
sector are increasing at the same rate as in the NHS, including those in acute 
and primary care sectors, we estimate that approximately 41 million 
radiological examinations are carried out each year in England. This 
corresponds to 78 carried out every minute in England, on average, 
equivalent to more than one every second. 
 
 

How we work 
 
Our model for enforcement of IR(ME)R is well established. We check that 
organisations are complying with the regulations by direct proactive 

 
* The data can be found on the Department of Health’s website: 
http://www.dh.gov.uk/en/Publicationsandstatistics/Statistics/Performancedataan
dstatistics/HospitalActivityStatistics/DH_077487  
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inspection, supported by investigations into the circumstances surrounding 
notifications of exposures “much greater than intended”. We have 
supported this approach by publishing information to inform both healthcare 
professionals and the wider public. We published our final quarterly update 
report in May reflecting the Healthcare Commission’s policy, but in future 
we will publish an annual report, and will continue to publish findings and 
recommendations following our inspection activities. 
 
In 2009, we completed our programme of proactive inspections of 
radiotherapy departments and we are preparing a summary report on the 
overall compliance from all 31 inspections carried out during 2007-2009. 
This is aimed at providers of radiotherapy services as they review their 
existing policies and procedures, but it may also benefit other areas of 
medical exposure where the findings are more generic. 
 
During 2009, we also began inspection programmes in other clinical 
disciplines, and piloted inspections in dental and chiropractic radiography. 
Once we have completed a sufficient number of these, we will publish a 
snapshot of compliance in these disciplines. 
 
We also started a proactive inspection programme of compliance in 
cardiology departments, and we intend to publish reports for the individual 
organisations inspected on our website during 2010. 
 
 

Notifications in 2009 
 
In this report, we present our analysis of the notifications made to us under 
regulation 4(5), where healthcare organisations are required to notify us of 
exposures to patients that are “much greater than intended”.  

 
In 2009, we received 483 notifications, which compares with 403 in 2008 
and 329 in our first 14 months of enforcement (November 2006 to January 
2007). There continues to be an upward trend in terms of the number of 
monthly notifications we receive.  
 
While the ratio of notifications to the total number of examinations remains 
reassuringly small (approximately one in 85,000), we encourage departments 
using radiation as part of a patient’s diagnosis or treatment to ensure that 
they have procedures in place to minimise the risks of radiological errors, as 
required under schedule 1 of the regulations, and that their staff follow 
them. It is also important to note that we are receiving an increasing 
proportion of ‘voluntary’ notifications. These fall below the thresholds for 
formal reporting determined by the Department of Health, but are shared 
with us to communicate learning more widely. 
 
A significant cause of notifications continues to be radiological examinations 
involving the wrong patient, an issue that was identified in both previous 
annual reports. These include exposures that have been incorrectly referred 
into the radiology department from clinics and wards in hospitals, and those 
where the patient has not been correctly identified within the radiology 
department itself.  
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This report also puts an emphasis on providing examples of exposures “much 
greater than intended” along with solutions that health care organisations 
implemented to help prevent a repeat. We hope these will be helpful to 
health care managers when reviewing their own local strategies and 
procedures as required by the regulations. We invite health care 
professionals with responsibilities in radiation protection to tell us what they 
think about our data, to allow us to report more useful information back to 
professions and the public. 
 
We also give an overview of our external engagement programme with other 
stakeholders, such as the Department of Health, the Health Protection 
Agency, IR(ME)R enforcement authorities from England, Scotland, Northern  
Ireland and Wales, as well as those with similar responsibilities from further 
afield. We also met with professional organisations, such as the Royal College 
of Radiologists, the Society and College of Radiographers, the Institute of 
Physics and Engineering in Medicine, the British Institute of Radiology and 
with other enforcement authorities, such as the Health and Safety 
Executive and the Medicines and Healthcare products Regulatory Agency. 
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Our work in 2009 
 
 
 
Consultation 
 
In the summer of 2009, we organised a meeting for all IR(ME)R enforcement 
authorities, the Health Protection Agency, colleagues from the Republic of 
Ireland and the Department of Health. This was a summit where we could 
share our findings and our approaches to specific issues of importance, and 
included discussions on: 
 
1. Sharing our inspection methodologies and our findings from our 

inspection programmes in a range of clinical disciplines. 

2. Our approaches to perceived issues with compliance in dental and 
chiropractic radiography. 

3. Providing CT scanning services to asymptomatic individuals (people who 
show no symptoms) who may have only risk factors of disease. 

4. The development of guidance concerning the trigger levels for making a 
notification of an exposure much greater than intended. 

5. Possible future developments in the basic safety standards, and the 
consolidation of the existing five Euratom Directives on radiation 
protection.  

 
We will meet again in 2010 and are likely meet regularly from now on.  
 
 

Inspection programmes 
 
In 2009, we carried out a number of proactive inspections in radiotherapy, 
cardiology, dental, chiropractic, and radiology departments. We also took 
part in an ‘unannounced’ inspection at a small private hospital to assess 
compliance as part of a wider investigation of concerns there. These 
enquiries remain ongoing. 
 
 

Registration and IR(ME)R 
 
We participated in CQC’s efforts to develop and integrate IR(ME)R 
inspection and enforcement activities alongside those relating to registration 
of health care organisations in England. As part of this, we helped to assess 
the impact of registration on chiropractic activities, and the registration of 
organisations that provide diagnostic image services such as CT scanning (as 
well as MRI and ultrasound, although these do not use ionising radiation) to 
people who do not have symptoms sufficient to warrant their scanning, 
compared with patients within an established care pathway.  
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Electronic requesting of radiology examinations 
 
A number of professionals have informally asked us to provide advice 
concerning the migration from traditional paper-based requesting systems to 
an electronic method of requesting x-rays. There are a number of solutions 
in England as part of the national initiative, supported by a number of 
different manufacturers. However, it appears that electronic requesting 
systems are as much a potential source of referral errors as traditional paper-
based methods. 
 
 

Guidance on dental cone beam computed tomography 
 
Throughout 2009, we supported a Health Protection Agency initiative to 
provide guidance to dentists preparing to use cone beam computed 
tomography technology. Interim guidance has already been published for 
dentists who are considering purchasing such new technology and further 
guidance will soon be available to advise dentist purchasers and employers 
on specific responsibilities to aid compliance with IR(ME)R. 
 
 

Presenting our activities 
 
We presented IR(ME)R enforcement activities at a number of professional 
and scientific meetings in 2009. Two were at radiation protection supervisor 
meetings for staff in the South East and the North West of England, and one 
was a departmental meeting at a local trust. We are happy to support such 
large regional meetings, resources and funding permitting. In November, we 
gave a presentation in London at a meeting organised by the British 
Institute of Radiology, entitled ‘Controlling Risks in Radiology’. 
 
 

Inspections 
 
Proactive inspections 
 
In 2009, we conducted five proactive inspections. One of these completed 
our planned activities in radiotherapy and was, in part, in response to 
publications in local and national newspapers concerning the death of a 
patient following radiotherapy treatment. We looked in detail at treatment 
protocols to ensure that they were scientifically and evidence-based. We 
also began our programme of inspections in cardiology and carried out a 
further four inspections at the end of 2009. In addition, we continued to 
build on our early experience of inspections in dental and chiropractic clinics 
with further compliance inspections in chiropractic.

 
We carried out 31 proactive inspections of radiotherapy departments as part 
of our programme during 2007-2009. Summary reports of the inspections 
are published on our website. Where appropriate, these include 
recommendations for improvement. Non-professional readers or patients 
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who are interested in how each radiotherapy department responded to our 
recommendations should contact us direct or the hospital concerned.  
 
In 2010, we intend to publish a summary report of our ’high-level’ findings 
from these inspections. We believe this will provide a valuable resource to all 
radiotherapy departments looking to improve their compliance.  
 
Overall, our experience of the 31 inspections has provided us with useful 
assurance of compliance within the clinical area that is widely acknowledged 
to have the greatest potential hazard − although, as was apparent, it is also 
the area where risks are best managed in the majority of centres, within 
quality management systems that are accredited by external bodies and with 
cooperative peer review arrangements in place. 
 
How we arrange a proactive inspection 
The example below shows how we have arranged a proactive inspection of 
an NHS radiotherapy department. While these are broadly ‘typical’ we do 
not rule out exceptional arrangements, such as an unannounced inspection, 
or one with an intentionally short timescale.

 
1. Identify potential candidates (using objective methodology if any are 

available) and set dates, taking into consideration dates of planned 
inspections to be carried out by other enforcement authorities at the 
same organisation. 

2. Take expert advice from professionals active in the discipline and 
develop and refine a standardised inspection template to assist in 
gathering the evidence. 

3. Write to organisations giving four to six weeks notice, allowing a number 
of staff the opportunity to rearrange clinical commitments. The letter 
identifies who we would like to meet on the day and a draft programme. 

4. Inspection takes place. We then draft a report and share with the 
organisation so that they can check for factual accuracy. 

5. We make necessary amendments and arrange a ‘panel’ meeting involving 
colleagues from outside the IR(ME)R inspection team to approve the 
report and make additional comments and recommendations. 

6. We share again with the organisation, giving them five days’ notice to 
contact us, otherwise we publish the report on our website. 

7. We alert the organisation’s strategic health authority, or Monitor if they 
are a foundation trust, so that they can make their own enquiries if 
necessary. 

8. We ask the organisation to declare that they have followed up the 
recommendations within three months following publication of the 
report. 
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Reactive inspections 
 
When specific concerns are reported to us or when we receive a notification 
of an exposure “much greater than intended” we can carry out a reactive 
inspection to gather evidence. We may also consider interviewing witnesses 
in a formal setting and, in rare cases, interview duty-holders under caution. 
We had no occasion in 2009 to conduct interviews individually in this way. 
However, we visited four service providers in the NHS in response to 
notifications made to us that looked unusual or otherwise exceptional. The 
first of these was to a radiology department that had submitted a small 
number of similar notifications. We made another visit to a radiology 
department, to understand why a large number of notifications (over 40) 
were made − few of which required formal notification to us. This prompted 
us to enquire about the understanding of the trigger levels or thresholds 
which were used to notify us. The final inspection was made as part of a 
notification of a significant skin reaction following a difficult cardiology 
intervention of a bariatric patient.*

 
For the first time in 2009, we supported colleagues in an unannounced 
inspection of an organisation in the independent health care sector. Not 
specifically an IR(ME)R inspection, we nevertheless attempted to determine 
if the organisation complied with IR(ME)R, as far as we could from such an 
approach. 

 
* A bariatric patient is one who is clinically overweight or obese. 
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Notifications of exposures 
“much greater than intended” 
 
 
 

How we manage notifications 
 

Our arrangements for managing notifications are now well documented. A 
member of our team assesses the level of risk and undertakes any further 
enquiries, usually by email. We give each notification a unique notification 
reference number, which is normally communicated in the immediate response 
to the notification submission. We also invite the reporting organisation to 
declare its own internal investigation (such as the ‘DATIX’) number. 
 
Each notification is progressed to closure by at least two members of the 
IR(ME)R team, at least one of whom will be a warrant-holding inspector. 
Once we are satisfied that the organisation has escalated the incident 
appropriately, and has assured us that lessons have been learned and steps 
have been taken to prevent a recurrence, we write to the chief executive and 
copy the individual who notified us, to confirm closure of the notification. 
 
Notifications are made using web forms, which help us with our analyses. We 
analyse the rate of notifications throughout the year and use the 
information, alongside KH12 returns (annual returns to the Department of 
Health concerning the number of imaging and radio-diagnostic 
examinations), to help us determine potential candidates for our proactive 
inspections, focusing on those organisations that do not report any 
exposures much greater than intended. We will continue to use the 
information in order to provide an objective method of looking for statistical 
outliers to inform selection of candidates for inspection. 
 
In 2008-2009, we piloted new arrangements for notifying us of exposures 
much greater than intended with four organisations, three from the NHS. 
The new notification method required organisations to gain access to our 
website via a formalised ‘Government Gateway’. While some felt this to be a 
valuable exercise, others found it difficult to ensure that there was a 
delegated authority from the organisation’s chief executive to allow staff to 
make the notification on their behalf. The method for making notifications is 
likely to develop further as we move to the new process of registration.
 
 

Variation in the number of notifications 
 

We received 483 notifications in 2009, compared with 403 in 2008 and 329 
in our first 14 months of regulation (see figure 1). There has been a steady 
increase in the rate of notifications since November 2006, which we believe 
is due largely to an improved understanding and awareness of IR(ME)R 
across the NHS. Another contributory factor might be that some 
organisations are more prepared to tell us of ‘non-mandatory’ notifications 
falling below trigger levels. 
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Figure 1: Notifications received by month 
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Geographical distribution of notifications 
 
We have continued to analyse the geographical distribution of the rate of 
notifications from individual institutions. For example, since November 
2006, there remain six radiotherapy departments in England that have still 
not notified us of a single error leading to an exposure much greater than 
intended, and there have been none from the radiotherapy providers in the 
independent health care sector. Having completed proactive inspections in 
this clinical discipline, we have increased confidence that radiotherapy 
departments, in general, have in place systematic quality assurance and error 
review mechanisms that would identify whether an error exceeded the levels 
requiring a formal notification to us.  
 
Our analysis of the variation in rates of reporting geographically across 
England in 2009 shows no significant change since we began collecting this 
information in 2006/07. In the following analysis, we have looked at the 
number of notifications of exposures much greater than intended, including 
those that have been ‘volunteered’ to us, and have taken account of the 
relative populations within the boundaries of strategic health authorities 
(SHAs). We have assumed that the number of radiology examinations is 
consistent across the country. 
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Figure 2: Percentage of notifications made by SHA regions in 2009∗ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* The number of notifications has been normalised by negating the effect of 
population size 
 
 
Figure 2 shows the relative percentage of notifications made by health care 
organisations within the boundaries of SHAs in 2009. Table 1 lists the 
proportion of notifications and the relative percentage of population within 
the same boundaries. For example, East Midlands SHA makes up 14.2% of 
the notifications (normalised figures) but comprises 8.6% of the population 
of England. This contrasts with the London SHA, which makes up 8.5% of 
our notifications (normalised figures) but comprises 14.8% of the 
population. We have provided (for reference) the data from 2008 and note 
that the population figures have not changed by more than 0.2% since last 
the year. 
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Table 1: Notifications made by SHA region and population of SHAs 
 

Strategic health 
authority 

% of 
population 

Normalised* % 
notifications 2009 

Normalised* % 
notifications 2008 

East Midlands 8.6% 14.2% 18.0% 

East of England 11.1% 12.5% 10.8% 

London 14.8% 8.5% 8.7% 

North East 5.0% 12.4% 13.0% 

North West 13.4% 8.5% 9.3% 

South Central 7.9% 8.7% 10.3% 

South East Coast 8.4% 5.9% 5.1% 

South West 10.1% 9.1% 6.5% 

West Midlands 10.5% 9.6% 7.1% 

Yorkshire and Humberside 10.1% 10.8% 10.3% 
 
* The number of notifications has been normalised by negating the effect of population size 

Note: Population figures: www.nephro.org.uk (North East Public Health Observatory) 

Source: 2004 mid-year estimate; resident population based on the ONS National Population 
Census 2001 

 
 

Guidance on making notifications 
 
The guidance for reporting such exposures is published by the Department 
of Health, and is available online at: 
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/Publicati
onsPolicyAndGuidance/DH_4007957. The Department of Health initiated a 
review of notification trigger levels in 2008 and, once UK regulators have 
taken a view, it hopes to consult more widely with relevant professional 
organisations (such as the Society and College of Radiographers, the 
Institute of Physics and Engineering in Medicine and the Royal College of 
Radiologists) in 2010 to determine its precise nature. 
 
In our 2008 report, we identified a large variation in the length of time taken 
by employers to notify us following an exposure. Some organisations notify 
us immediately, while others can take several months. The regulations call 
for an “immediate preliminary investigation”, and to “notify the appropriate 
authority forthwith”. We will be working with partner organisations to 
develop further guidance on the length of time organisations should be 
taking to make notifications. 
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Notifications by type 
 
 
Diagnostic radiology 
 
In 2009, we received 400 notifications in diagnostic radiology. Just under 
50% (196) of these were categorised as “operator errors”, approximately the 
same proportion as in 2008 when there were 313 notifications. The next 
highest contributor to notifications in radiology was “referrer error – patient 
ID”, where the wrong patient was referred for a radiological examination, 
with 120 notifications this year (30%). 
 
Just under half (195) of the notifications arose from examinations involving 
‘plain film radiography’ using film or, increasingly, 2D digital detectors, 
followed by a smaller proportion (44%) of notifications involving computed 
tomography (CT) scanners (174 notifications). 
 
We categorise notifications in terms of: “operator error”, “referrer error”, 
“repeat x-ray”, “wrong anatomy” and “foetal exposure”. We also ask for an 
analysis from those making the notification to indicate which modality was 
involved. The options are: radiography CR/DR/film x-ray, CT, interventional, 
fluoroscopy, DEXA, mammography, cardiac and dental. We received one 
notification from the field of dental radiology, when a member of staff x-
rayed a relative without the required documentation for referral and 
authorisation. We estimate that over 12 million dental exposures take place 
every year in England. Notifications involving the use of x-ray equipment in 
surgery (usually as part of guidance procedures for the surgeon), 
measurement of bone mineral density, interventional radiology, cardiology 
and breast screening remain a very small proportion of our notifications. 
Figures 3 and 4 show the relative number of each type in 2009. 
 
It is clear that patient identification remains problematic, particularly from 
other clinics and wards within the same hospital, and we have made separate 
comment concerning the use of modern electronic x-ray requesting systems. 
We also see cases where the operator in the radiology department has failed 
to follow well-established patient identification procedures. We note that 
there are often unusual and challenging circumstances involved, such as 
patients being overly insistent or assumptions being made that colleagues 
have already carried out this check. The outcomes for patients are often a 
very small additional dose (and risk), an additional cost related to the use of 
the resource, and delays arising from identifying the error and rescheduling 
the correct patient and examination. 
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Figure 3: Type of error (diagnostic radiology 2009) 
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Figure 4: Submodality of notifications (diagnostic radiology 2009) 
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Examples of diagnostic radiology notifications received during 2009 
There was a variety of examples and findings arising from our activities in 
diagnostic radiology. Electronic requesting systems have been involved in 
the numbers of notifications received; some have involved the referring 
clinician selecting the incorrect patient from a drop-down menu for an 
examination intended for another patient. We have also observed that in 
many cases the referrer has realised the mistake and attempted to withdraw 
the request before the patient has had their x-ray. It is worth pointing out 
that medical staff who are new to an organisation acting as referrer will 
invariably be given introductory training in the electronic requesting system 
– often at induction. We suggest that this training should also include ‘how 
to cancel a request made in error’. 
 
We have received examples of how organisations have implemented 
solutions to problems they have encountered. Some ways of reminding 
referrers of their IR(ME)R responsibilities include: circulating a newsletter to 
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highlight specific incidents and the lessons learned, to reduce the chance of 
a repeat incident; sending emails or letters; displaying eye-catching posters 
in doctors’ lounges; including these as items for discussion at meetings; 
presentations from a medical physics expert or radiation protection adviser 
to junior doctors from the trust and outside, on radiation safety and their 
IR(ME)R responsibilities. 
 
We have also found that organisations have become more aware of the 
importance of making checks for previous imaging in an effort to avoid 
unnecessary repeat examinations.  
 
We continue to receive notifications involving student radiographic staff 
during their clinical placements at hospitals. The degree of required ‘direct’ 
and ‘arms length’ supervision changes as students progress through their 
placements, but trusts should always have clearly defined arrangements in 
place to supervise students. Trusts should avoid identifying them as being 
duty holders with defined responsibilities under IR(ME)R, a view consistent 
within guidance published in 2009 by the Society and College of 
Radiographers: Student radiographers & trainee assistant practitioners as 
‘Operators’ under IR(ME)R 2000/2006.*

 
A small number of organisations have informed us that they now require 
people who were involved in an incident to write a ‘reflective piece’ as part 
of their learning, and for this reflective work to be shared with fellow peers 
as part of wider learning. 
 
If a referrer persistently makes errors with the established image requesting 
procedures, the organisation should reflect what additional measures they 
may need to implement. Some trusts have adopted internal disciplinary 
actions for repeat errors by a referrer during a specific time frame.  
 
We noted confusion with the meaning of the term ‘vetting’ of CT scans in 
terms of IR(ME)R compliance. This can mean any or all of ‘justified’, 
‘authorised’, and ascribed a specific examination ‘protocol’. Written 
employer’s procedures should be clear on the definitions of these key tasks 
under IR(ME)R. 
 
We were notified of an error involving an interventional procedure. A 
femoral arteriogram was carried out on the wrong limb partly because the 
patient could not communicate effectively in English. The organisation has 
since adopted the same standards in the interventional lab as those required 
in theatre. The World Health Organisation surgical safety checklist is 
available on the National Patient Safety Agency’s website.*

 
*

 
We note that it is always worth reading the x-rays and scans carried out 
when there has been an examination of the ‘wrong patient’. We were aware 
of one patient who had an unintended CT scan of the head and as a result, 
was diagnosed with a significant vascular disease requiring an immediate 
intervention. 

 
* http://doc-lib.sor.org/listtitles?page=1&sort=title&tax=management&format=All

 

** http://www.nrls.npsa.nhs.uk/resources/type/alerts/?entryid45=59860 
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One organisation reported a ‘glitch’, which required the CT scanner operator 
to make a difficult decision whether to continue the procedure or to 
abandon it. Operators should always attempt to reflect on the risks of a 
repeat procedure (both contrast and radiation risks) with those of a realistic 
judgement on the likely success of the first attempted scan. 
 
A breast screening service notified us that a number of clients required 
repeat x-rays because exposed film was put back into circulation and films 
were double exposed.  
 
Most appointments for an x-ray are scheduled by administration or clerical 
staff. While the vast majority of these pass without incident, occasionally the 
wrong patient is selected from a drop-down list and, because the request 
looks authentic, it may go ahead unless challenged by the patient 
themselves. We are also aware that the same patients may be entered more 
than once on information systems because of spelling and other errors made 
at A&E reception. Clearly, whether designated as ‘operators’ under IR(ME)R 
or not, it is important for all staff, including administration and clerical staff, 
to ensure that they are managing the request for the correct patient. 
 
We have received notifications concerning the inappropriate use of override 
keys by operators. These disable the safety features when the operator 
inadvertently selects the wrong setting, resulting in an over-exposure. 
Organisations should restrict access to the override key to more senior staff 
trained to use it appropriately. 
 
Another error was initiated when a patient’s ‘unit number’ was used to bring 
up the rest of their demographic information. The organisation has since 
amended its practice, and now searches using the patient’s surname, cross-
referencing with date of birth, address, first name and patient ID number, to 
ensure the correct patient is examined. 
 
In some cases, examinations (in particular CT scans) that had been requested 
months in advance by oncologists were acted on immediately, often by 
schedulers who had overlooked the date, possibly in an effort to avoid 
breaches of waiting time targets. One clinical department noted this and 
amended its documentation by colour-coding all examinations with a 
specific ‘booked’ date slightly in advance of the patient’s next clinic 
appointment, so that results would be available at the appointment. 
 
One organisation took over two years to notify us of an incident. However, 
this turned out to be an example of exceptional practice; during a routine 
clinic consultation, the consultant reviewed the patient’s case notes 
thoroughly enough to alert colleagues to what he believed was an 
unintentional x-ray taken over two years beforehand, for which there was no 
rational explanation.

 
In our current inspection programme in cardiology, we are looking closely at 
the ‘practical’ operator training for qualified medical staff, including 
specialist registrars undergoing specialist training programmes, who use 
radiological equipment. We feel it is important for employers to ensure that 
all staff using x-ray equipment are aware of dose-optimising features and 
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that they can use equipment confidently and competently. When new 
equipment is installed, we are aware that applications specialists from 
equipment suppliers will provide training to senior radiographers, sometimes 
referred to as ‘super-users’. We have noted from previous inspections that 
this training is cascaded down to colleagues, and that this is recorded in the 
newly-trained radiographer’s training log. In the same way, where specialist 
registrars and consultant medical staff also require practical training as 
operators, for example, in using fluoroscopy equipment, they too should 
undergo training and competence assessment that should be documented in 
the same way as their colleagues. Employers should always be able to satisfy 
themselves what is meant by ‘adequate training’ in this context. 
 
We have received few notifications from cardiology departments. One of 
note became apparent following an extended emergency procedure in a 
catheterisation laboratory and resulted in a significant exposure to the 
patient’s skin. This is still under investigation. Another involved less 
experienced staff operating equipment in a ‘non-optimised’ way in a high-
dose mode rather than ‘normal’ or low-dose pulsed mode. Medical 
professionals in all radiological disciplines must have ‘adequate’ operator 
training, and be aware of optimisation and patient doses.

 
 
Nuclear medicine 
 
In 2009, there were 32 notifications involving nuclear medicine 
examinations, the same number as in 2008. The majority of these involved 
errors in the administration of diagnostic nuclear medicine pharmaceuticals. 
 
These have been categorised into the following types of error and broad 
modality headings:  
 
• Diagnostic or therapeutic procedure 
• Foetal exposure 
• Operator/administration error 
• Referrer error - patient ID. 
 
The most common cause of notifications in diagnostic nuclear medicine was 
referrer error. These take several different forms. Sometimes it is the typical 
‘addressograph’ error, where the nuclear medicine request is made for the 
wrong patient. Requesting is increasingly being performed electronically and 
as described above for diagnostic X-ray, electronic requesting systems are 
also not immune from this type of error. Sometimes the referral is not 
sufficiently detailed, and we have received a number of notifications where 
requests for ‘bone scan’ resulted in patients who should have had a bone 
mineralisation density scan (known as a DEXA scan) receiving instead an 
isotope imaging bone scan, involving an injection of a radioactive 
pharmaceutical. It is important that referrers are reminded of the potential 
confusion, and that they must differentiate between the two. One 
organisation decided to colour code examination request forms to minimise 
the chances of such an error. It is important that clerical staff are also aware 
of the difference between the two investigations. 
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The other main cause of notifications in nuclear medicine was 
radiopharmaceutical administration error, typically, where the operator picks 
up an injection intended for another patient scheduled for a different scan 
time, or a different radiopharmaceutical. 
 
As with x-rays, there should be a robust system for managing cancelled 
requests in nuclear medicine departments where it is common for 
cancellations to arrive after the injection has already taken place. Similarly 
arrangements should be in place to deal with urgent faxed requests to avoid 
any possibility of re-scanning patients when the original request form is 
received at a later date. 
 
We received only one notification in 2009 involving the unintended 
exposure to a foetus. As with previous notifications, our analysis showed 
that there was no breakdown in IR(ME)R procedures, which require female 
patients within a specific age range to be asked about the possibility of 
being pregnant before their examination. 

 
 
Figure 5: Type of error (nuclear medicine 2009) 
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Figure 6: Submodality of notifications (nuclear medicine 2009) 
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Nuclear medicine therapy  
The relatively small number of notifications made to date in nuclear 
medicine therapy has enabled us to review them all, and to pass on learning 
to professionals involved in these procedures. 
 
We have received 10 notifications in the last three years, which have 
involved 15 patients. Eight of the 10 have involved radio-iodine 
administrations of I-131 for thyrotoxicosis treatment and thyroid ablations. 
Of these: 
 
• Five notifications involved foetal exposure where, in each case, the 

patient had signed a declaration that they were not pregnant. There was 
no breakdown in IR(ME)R procedure or practice, but some departments 
decided to make pregnancy testing more of a routine action when this 
therapy was involved. 

• Two notifications related to errors in ‘patient identity’. During a 
radioiodine therapy session involving groups of four patients with 
different prescribed activities, there was a failure to ensure that the 
iodine capsules were matched correctly to their intended recipients. One 
of these notifications involved a check carried out by a trainee. 

• A further notification involved the administration of Sm -153 where the 
injected activity was approximately 30% more than prescribed due to an 
error in the calculation of the decay of this radionuclide. 

• An unusual therapy notification involved poor surgical technique in the 
administration of Ru-106 plaque therapy for conjunctival malignancy.  

 
 
Radiotherapy 
 
There were 51 notifications from radiotherapy departments in 2009, 
compared with 58 in 2008. We categorise the notifications in terms of 
radical and palliative treatments and whether the treatment was delivered 
using a brachytherapy device or, more commonly, using external beam 
delivery systems, such as a linear accelerator. Overall, the notification rate is 
approximately one a week and there were no brachytherapy notifications in 
2009. In terms of the source of the error, we make an analysis simply on 
whether it is a “referrer”, “planning” or “treatment” error. 
 
From our analysis of notifications received in 2009, we can summarise some 
of the main issues: 
 
• Distractions in the plan preparation area where there is no automated 

data transfer can contribute to errors or failures in checking processes. 

• Changes to clinical trial protocols can cause confusion regarding the 
parameters intended. 

• Radiotherapy centres increasingly appear to be adopting an image 
verification protocol that requires a ‘day-zero’ exposure before the first 
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treatment fraction. This is to ensure that the first fraction is delivered 
exactly as intended. 

• For superficial treatments, some centres are using digital photography as 
an added check on the location of the intended treatment area. 

• Amendments to treatment plans should be documented clearly to avoid 
confusion. 

• Errors in patient identity have shown the importance of ensuring that 
the queue of patients on the intended treatment list corresponds with 
the ‘physical queue’ of the treatment folders/notes. 

• One centre has introduced a sticker label to warn staff of non-standard 
set-ups for specific patients. 

 
We intend to publish a ‘retrospective’ report summarising the findings of the 
31 inspections of compliance in radiotherapy departments, as an aid to 
those reviewing local procedures. 
 
We have held discussions with the Health Protection Agency to develop our 
web notifications system to align more closely with the coding structure 
described in Towards Safer Radiotherapy.*

 
 
Figure 7: Type of error (radiotherapy 2009) 
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Figure 8: Submodality of notifications (radiotherapy 2009) 
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* www.ipem.ac.uk/docimages/2329.pdf  
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Radiosurgery 
We were pleased to receive a letter from the Chairman of the British 
Radiosurgery Society, which referred to an article in one of our IR(ME)R 
reports. Our article drew attention to the different approaches taken by 
three providers of GammaKnife stereotactic radiosurgery to compliance with 
IR(ME)R in relation to authorisation of exposures. The letter in response 
alerted us to forthcoming guidance from the British Radiosurgery Society 
describing ‘Additional Competence Training in Neurosurgical (Stereotactic) 
Radiosurgery’. 
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Joint working and communication 
 
 
 

Quarterly reports 
 
We published our final quarterly update report in June 2009. We will now 
only publish a report on our website if we become aware of urgent messages 
that need to be shared with the public or professions, and will discuss with 
professions how best to publicise these. We will continue to publish 
individual inspection reports, annual reports of our activities and reports on 
our findings in specific clinical disciplines on a routine basis. 
 
 

Work with the Medicines and Healthcare products 
Regulatory Agency 
 
We reported in last year’s report on our collaboration with the Medicines and 
Healthcare products Regulatory Agency (MHRA, Devices section) with 
support from HSE, which led to the joint publication in early 2009 of a 
poster highlighting the importance of maintaining exposure protocols, as 
required under regulation 4(2).  
 
It addressed the use of default system settings, and emphasised the 
importance of maintaining protocols. It recommended that only key, trained 
staff should be entitled to amend them and that copies of protocols 
currently in use, as well as those no longer in use, should be archived off the 
system, but be made available if required. In addition, we proposed 
arrangements to ensure that the manufacturer provides advance notice of 
software changes that may change the default settings, to allow the hospital 
staff the opportunity to review the likely impact of the new software on 
patient dose as part of the necessary optimisation process. It is available on 
the MHRA website: 
http://www.mhra.gov.uk/Publications/Postersandleaflets/CON038792
 
There are clear parallels with events in the USA in 2009, which led to many 
patients receiving excess skin doses arising from sub-optimal protocols used 
in CT scans in the radiological assessment of stroke.  
 
 

Communications with other stakeholders and 
professional bodies 
 
We have established a programme of engagement with professional bodies 
in the use of ionising radiation, and aim to meet twice a year with the Royal 
College of Radiologists, the Society and College of Radiographers, and the 
Institute of Physics and Engineering in Medicine (IPEM), to maintain the 
close links already established in our first year of work. We have continued 
to support the committees of the IPEM and the British Institute of Radiology 
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that are active in medical radiation protection, and presented a summary of 
our activities at a meeting organised by BIR in November called ‘Controlling 
Risks in Radiology’. 
 
We meet routinely with colleagues from the Health Protection Agency to 
ensure a consistent approach to IR(ME)R across the UK This includes 
support for developing guidance to dentists who intend to develop services 
with cone beam CT scanning. The Health Protection Agency also continues 
to support our inspection programmes. 
 
We have helped colleagues in CQC and the Department of Health in policy 
development including developing registration arrangements for healthcare 
providers involved in medical radiation exposures. We have also had useful 
discussions with those responsible for the cancer services peer review 
process for radiotherapy, entitled ‘Radiotherapy Measures’ and have 
discussed with this group the opportunities for using information from the 
peer review activities to inform our inspection programme. 
 
In 2009, we supported colleagues from the Republic of Ireland as they 
develop their own legal frameworks, equivalent to IR(ME)R, for the 
protection of patients. We visited them to present our approach to 
regulation and our activities to healthcare professionals and regulators. We 
also invited officials from Ireland to visit us to see for themselves how we 
manage notifications and inspection programmes, and invited them to 
participate in the UK summit. We also met with radiation protection officials 
from Western Australia to share our approach and findings. 
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Next steps 
 
 
 
The inspection programme for 2010/2011 will depend largely on our 
activities in supporting the registration of providers, and also the resources 
we have available. 
 
We will take part in a new initiative from the Department of Health to 
develop guidance for the management of exposures “much greater than 
intended”. This will be a forum held with the Health and Safety Executive, 
the Health Protection Agency and other IR(ME)R enforcement officers 
across the UK.  
 
As part of our analysis, we looked at the distribution of patient doses arising 
from radiology notifications. This shows that just over half of notifications 
from diagnostic radiology are low-dose (0-0.1 mSv) and therefore relatively 
low-risk. However, although the dose in a particular notification may be 
relatively minor, the learning and action from that notification may often 
reduce the likelihood of similar errors happening in the future where the 
exposure may be much higher.  
 
In last year’s report, we indicated that we would start to inspect 
organisations that provide CT scanning services to people who have no 
symptoms. Although we have not yet begun this, we have instead worked 
with colleagues to develop arrangements to register these organisations 
under the Health and Social Care Act 2008 (Regulated Activities) 
Regulations 2010 and the Care Quality Commission (Registration) 
Regulations 2009. The provision of such services continues to be the subject 
of some concern among healthcare professionals. The organisations will be 
subject to registration from October 2010. It should be noted that 
registration of healthcare providers is a process in addition to IR(ME)R 
inspections, not a replacement for it, and we will ensure that inspecting 
these organisations is a priority for 2010/2011.  
 
We have received some anecdotal and informal feedback from professionals 
about our annual reports. Some use them in update training on the IR(ME)R 
regulations to wide groups of staff within organisations. We are pleased to 
learn that the information in the annual reports is being put to good use. We 
will try to help professionals to maximise its value and impact and look 
forward to hearing feedback about what additional information would be 
helpful. 
 
So far, we have completed four proactive inspections of cardiology 
departments, which have been carried out across a range of organisations 
providing diagnostic services at district general hospital level, tertiary 
services and from the independent sector. We will also inspect clinical 
departments that provide cardiology services without the support of a 
cardiac radiographer. 
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We are focusing on arrangements put in place by trusts to identify in 
advance, inform and follow up patients who may have been exposed to large 
skin doses. At the time of writing, the inspection programme is not complete 
but we have seen that IR(ME)R procedures in cardiology may not be as well 
developed as those in radiology. We have found too that the identity of the 
referrer, practitioner and operator involved in the cardiac exposure may not 
always be clearly defined. To date, there has also been a lack of clarity with 
regard to demonstrating the process of authorisation and whether a 
particular name, signature or initial is that of the practitioner for that 
exposure.  
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Appendix: Total notifications by type 
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Figure 9: Submodality since July 2007 (diagnostic radiology) 
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Figure 10: Type of error since November 2006 (diagnostic) 
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Figure 11: Diagnostic radiology notifications in our first 3 years of 
enforcement 
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Nuclear medicine 
 
Figure 12: Sub modality since November 2006 (nuclear medicine) 
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Figure 13: Type of error since November 2006 (nuclear medicine) 
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Radiotherapy 
 
Figure 14: Submodality since July 2007 (radiotherapy) 
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Figure 15: Type of error since November 2006 (radiotherapy) 
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