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Executive summary 
Purpose 
 
The working party was commissioned by the Department of Health (DH) to assess 
the latest available body of scientific evidence on certain indications for CT 
scanning.   
 
Working Party constitution 
 

The expert working party members who drafted this report were recruited by the Royal College 
of Radiologists and the Royal College of Physicians. 

 

Terms of Reference 
 

The Group will produce a report:-  

Which considers the recommendations contained in the COMARE 12th report and the evidence 
on which they were based. 

Which considers any new evidence which has arisen since publication of the COMARE report, 
specifically in the use of CT scanning for lung disease, colonic disease and coronary heart 
disease in asymptomatic individuals. 

Which advises on those circumstances in which CT scanning for Individual Health Assessment 
(IHA) may be justified on currently available evidence 

Which will alert DH to areas in which the evidence base is uncertain or incomplete and in which 
any recommendations are likely to require early review. 
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Chapter 1 - Justification of Individual 
Health Assessment using Computed 
Tomography 

 
 
 

1.1 Background 
 
The traditional model for healthcare of individuals focuses on patients who present 
to a medical practitioner with recognised symptoms. This may prompt a range of 
diagnostic investigations to confirm the existence or the extent of a condition and 
these will help to determine a treatment pathway for the individual. This model can 
be extended to include asymptomatic individuals in certain populations, where 
apparently healthy people may be investigated, on the basis of a high likelihood of 
disease. In such cases, diagnostic investigations may also be appropriate. Such 
approaches are particularly helpful when early detection of disease can result in 
more successful treatment and improved outcomes. In both cases, radiological 
procedures using ionising radiation may be performed.  
 
For asymptomatic individuals, the diagnostic test may demonstrate findings 
associated with the development of a disease, or the disease itself. Investigation 
of such individuals falls into two categories: 

1. Screening as part of a programme 
2. Individual health assessment 
 

1.1.1 Screening as part of a programme 
 
Where screening is performed as part of a programme, a national or regional body 
will have assessed the potential benefits of the programme for the population as a 
whole and compared these with any detriments and costs. Detriments associated 
with diagnostic interventions may include stress, morbidity and mortality, whether 
in the short or long term. For diagnostic investigations using imaging with ionising 
radiation, the main detriments will be an increased probability of cancer 
associated with exposure to ionising radiation and any morbidity or mortality 
associated with follow-up procedures, whether or not the presence of an 
abnormality is confirmed and whether or not this relates to the condition for which 
the test was primarily performed. 
 
Before any screening programme is approved, there needs to be a strong 
evidence base for the net positive effect of the programme and processes put in 
place to ensure that sufficient quality is assured and maintained and that 
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information from the programme is included in any subsequent care pathway for 
the detected disease, for the population and for the individual. 
 
The first established screening programme using ionising radiation was developed 
for the early detection of tuberculosis.  Currently, the most widely used screening 
programmes involving the use of ionising radiation are those established for 
breast cancer. 
 
 
1.1.2 Individual Health Assessment 
 
In recent years, investigations for asymptomatic individuals have been made 
available to those who may consider they are at risk of a disease. To differentiate 
these from screening programmes, this practice has been termed individual 
health assessment (IHA).  Although the principles of early detection and more 
successful outcome remain the driver behind such investigations, the fact that 
they are targeted at individuals rather than populations, and performed in 
independent institutions, has meant that the evidence base, quality assurance, 
arrangements for information transfer into established care pathways and 
assessment regarding the net benefit have not been conducted to the same 
standard as is applied to screening programmes. 
 
As a consequence, in 2007, the Committee on Medical Aspects of Radiation in the 
Environment (COMARE) published its 12th report and made a number of 
recommendations regarding the justification of Computed Tomography (CT) 
procedures undertaken as part of individual health assessment. In addition, the 
Department of Health has reviewed the legal basis for such practices and asked 
the Royal College of Radiologists and the Royal College of Physicians to review 
the current evidence for individual health assessment. Abroad, the recently 
introduced International Basic Safety Standard Directive and the Euratom Basic 
Safety Standard Directive to addresses individual health assessment, with almost 
identical requirements and in 2012, the Heads of the European Radiological 
protection Competent Authorities (HERCA) Medical Applications Working Group 
on Medical Applications published a position paper on screening and individual 
health assessment.  
 
1.2 Legislative Background 
 
Published in 1997, Council Directive 97/43/Euratom provides the basic framework 
for the protection of individuals against the dangers of ionising radiation in relation 
to medical exposures. In Great Britain this was implemented largely by the 
Ionising Radiation (Medical Exposure) Regulations 2000 (IR(ME)R 2000) which 
includes within its scope the exposure of patients as part of their own medical 
diagnosis or treatment AND the exposure of individuals as part of health 
screening programmes.  

 7 



 
1.2.1 Because individual health assessment using ionising radiation, and in 
particular CT, was not undertaken in 2000, the Regulations did not specifically 
address this practice, but in subsequent years, officials at the Department of 
Health were of the view that individual health assessment constituted a form of  
“early diagnosis” and that IR(ME)R 2000 applied. In its 12th Report, COMARE 
shared this view, but in 2011, the Department of Health removed any doubt by 
amending IR(ME)R 2000 and explicitly included individual health assessment 
within the scope of the Regulations. 
 
1.2.2 IR(ME)R 2000 includes a number of requirements but prominent are  the 
key radiation protection principles of justification and optimisation. For individual 
health assessment, optimisation of imaging should be no more complex than it is 
for procedures undertaken for diagnostic purposes, as long as the procedure is 
limited to specific suspected pathology in a restricted area of the body. Where the 
procedure is less closely defined, and is being used as a trawl for a range of 
possible diagnoses, optimisation will be more difficult. The Ionising Radiations 
Regulations 1999 address quality assurance and control of equipment.  
 
Justification is also more difficult because the benefit for asymptomatic individuals 
may be significantly less than for patients, due to the limited evidence base to 
support the investigation and the potential increased detriment from false positive 
results which would require further investigation. The benefit v detriment balance 
is different for a patient with symptoms compared to an asymptomatic individual. 
 
1.2.3 The importance of the transfer of data from individual health assessments 
into the healthcare record and subsequent influence of the care pathway has 
already been highlighted, but there may be legal considerations to this as well as 
ones relating to good medical practice. Under IR(ME)R 2000, a medical exposure 
can only be carried out if justified,  with appropriate weight given to the total 
potential diagnostic (or therapeutic) benefits to the individual. This may have 
implications for CT examinations undertaken as part of individual health 
assessment, where currently there is no identified mechanism to transfer findings 
into the health record of the patient. 
 
1.3 Further considerations      
While legal considerations must underpin the use of CT in individual health 
assessment, a range of additional factors, which might be considered as ethical, 
scientific, logistical, psychological and financial, should be taken into account 
including: 

a. The extent of provision of information for potential clients before 
appointments are made, including the significant likelihood of false positive 
findings where the probability of disease is low 
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b. The detail provided on possible findings (whether clinically significant or 
not), potential risks, possible further investigations and where and how these 
would be conducted, 

c. The support provided to individuals when results of scans are positive or 
indeterminate, 

d. The impact or otherwise of negative findings on those who have unhealthy 
lifestyles, 

e. The logistical arrangements for transfer of data into the individual’s 
healthcare record,  

f. The mechanisms in place to develop an evidence base for justification of CT 
examinations for asymptomatic individuals with varying risk factors, 

g. The relationship between the healthcare professional acting as referrer for 
the procedure and the practitioner justifying that the scan should be 
undertaken. 

Some of these factors will need to be addressed by the organisations providing 
individual health assessments, others will be for those providing and funding the 
established healthcare system within the UK. The impact of these services on 
NHS resources should not be underestimated.  
 
This report confines itself to a review of the current evidence base for imaging with 
CT of asymptomatic individuals as part of individual health assessment.   
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Chapter 2 - CT Scanning For Lung Cancer 
Detection 

 
DR Baldwin & FV Gleeson 

 
 
2.1 Introduction  
 
2.1.1 Lung cancer is responsible for approximately 1.4 million deaths per year 
worldwide, with over 80% caused by tobacco smoking1. It is estimated that there 
will be 47,600 new lung cancers annually in the UK by 2020, an increase of 
almost 20% from 2008, and this increase is predicted to continue until at least 
20301. The age adjusted incidence is declining, especially in men due to smoking 
cessation but because of the ageing population, the overall numbers are 
increasing.  
 
2.1.2 Although the major determinants of risk of lung cancer are tobacco smoking 
and age, other associated factors are asbestos exposure, family history of cancer, 
previous pneumonia and chronic obstructive pulmonary disease (COPD). A 
number of risk scores have been developed and validated to help predict the risk 
of malignancy but none of these is currently used in routine clinical practice. 
  
2.1.3 Surgical resection is the current gold standard for treatment with curative 
intent, although there are alternatives which may be more applicable to those 
patients with co-morbidity unsuitable for surgical resection or at high risk of 
surgical complications.  These include stereotactic ablative radiotherapy and 
percutaneous thermal ablation. Treatment with curative intent is only available to 
those patients with early stage disease and these currently comprise around a 
quarter of patients who are diagnosed with lung cancer.  
 
Fewer than 15% of lung cancers are currently diagnosed at Stage I2 and even in 
this patient group, the 5-year survival after surgery is only 70%. The advanced 
stage of disease at presentation for the majority of patients results in an overall 
survival of approximately 8% at 5 years2. 
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2.2 Screening for lung cancer 
 
2.2.1 Initial attempts at lung cancer screening with imaging began shortly after its 
association with smoking became known, and led to at least 10 screening trials 
using the chest X-Ray (CXR), of which four were prospective and randomised. 
The most analysed of these, the Mayo Lung Project, failed to show a benefit from 
screening at initial analysis and at 20 year follow-up, and in fact showed an 
increase in mortality in the screened individuals3-5.  
More recently published work in lung cancer screening has reported on the use of 
single and now multi-detector computed tomography (MDCT) to detect earlier 
stage, smaller lung cancers, and has for the most part suggested that screening 
may be effective. 
 
2.2.2 There are now at least 13 non-randomised screening trials using MDCT, that 
have recruited over a hundred thousand patients, and at least 9 randomised 
screening trials that are currently in progress or have reported early results6. 
These trials have recruited a variety of subjects; smokers and non-smokers, of 
variable gender ratios and have utilised a variety of screening protocols. In the 
randomised trials, some have no intervention in the control arm; others use the 
CXR as the control intervention. There is also no uniform CT screening regime, 
with some having limited incidence screens and others having annual screens for 
more than 5 years6.  
 
2.2.3 The difficulties in applying these varied screening regimes to an individual in 
the UK are compounded by the different definitions of a positive or indeterminate 
screen used in the different studies and the variety of methods used for follow up. 
For instance, some of the screening programmes such as the National Lung 
Screening Trial (NLST) have no defined protocol for work up, whilst others such 
as Nederlands-Leuvens Longkanker Screenings Onderzoek (NELSON) and 
Danish Lung Cancer Screening Trial (DLCST) use volumetric nodule analysis at 
specified intervals and or PET-CT7-11. 
 
2.2.4 The non-randomised trials have shown that CT has the ability to detect non-
calcified pulmonary nodules, some of which are malignant, and that it is superior 
to the CXR in detection of both non-calcified nodules and lung cancer. The lung 
cancer detection rates and intervention for both benign and malignant disease in 
these trials are variable, being dependent upon the screening regime, work up 
protocols and the underlying ratio of benign to malignant nodules in the screened 
population6.  
 
In the non-randomised screening trials the prevalence of cancers detected ranges 
from 0.5% to 2.7%, with 4% to 33% of those undergoing intervention doing so for 
benign disease6.  
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2.2.5 Whilst it is not possible to determine whether MDCT screening is definitively 
of value from these trials, the recent report from a multicentre randomised trial 
from the United States, the National Lung Screening Trial (NLST), raises hope 
that screening will be of benefit8. This very large randomised trial of MDCT 
compared to CXR in current or former heavy smokers aged 55 to 74 years 
recruited over 50,000 subjects, and demonstrated a relative reduction in death 
from lung cancer of 20% with an all-cause mortality reduction of 6.7%.  
 
2.2.6 Some caution is necessary when attempting to translate these results to a 
UK or European population. The non-randomised ProActive Lung Cancer 
Detection (PALCAD) trial from Ireland18 and the randomised DLCST from 
Denmark11 suggest that there may be important differences in both the prevalence 
of lung cancers detectable by screening and the benefit from screening in Europe 
compared to the USA. The DLCST successfully identified more cancers in the CT 
screened arm than in the control arm, 69 compared to 24, and these were at an 
earlier stage; but there were more deaths in the screened versus the control arm, 
61 compared to 42, and more deaths due to lung cancer, 15 compared to 11. Two 
further RCTs have reported mortality, the MILD and DANTE. All are 
underpowered and have insufficient follow-up periods to comment on mortality. 
Nevertheless if these results are combined with those of NLST, the mortality 
benefit remains at 19% 12. These results indicate the urgent need for a decision on 
screening policy. The United Kingdom Lung Screen trial (UKLS) employs a single 
screen design and has completed recruitment of over 4000 subjects in the pilot 
phase. Currently the full trial (an additional 28000 subjects) has not been funded 
because of the NLST publication and the financial climate. NELSON will publish 
results in 2015/16 and if negative will cast doubt on the applicability of the NLST 
results to other countries. There is also the intention to pool the results from all of 
the European trials where trial design is sufficiently similar 13.   
 
 
2.3 Screening a non-selected population or individual 
 
2.3.1 The effectiveness of screening for lung cancer using MDCT can be 
increased by selection of a high-risk population, preferably by using an individual 
risk score or by selecting a population at risk, for instance smokers over a certain 
age with an occupational history of asbestos exposure. The latter method was 
used in NLST but led to many subjects being screened that were at relatively low 
risk by virtue of their age: 43% were aged less than 60. Recently it has been 
established that an individual risk model developed from the PLCO study would 
have resulted in the selection of 81 additional persons for screening who received 
a diagnosis of lung cancer in follow-up that would have resulted in 12 fewer 
deaths 14. The Liverpool Lung Project criteria15 are used to select patients with a 
5% risk of developing lung cancer over 5 years for randomisation into UKLS16. In 
the context of a non-selected population the benefit of screening will be reduced.  
 
2.3.2 This position is supported by the paper by Silvestri et al17, which suggests 
that those most suitable for lung cancer screening are unlikely to volunteer on an 
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individual basis, and the “worried well” for whom there is no proven benefit and 
who have a low prevalence of disease are likely to self-select for screening.  
  
 
2.4 Evidence relating to the frequency of false negatives 
 
2.4.1 Recent reports suggest that very few significant lung cancers are “missed” 
using MDCT. In NELSON, the chances of finding a lung cancer 1 and 2 years 
after a negative first-round test were 1 in 1000 and 3 in 1000, respectively10. 
 
 
2.5 Radiation dose considerations 
 
2.5.1 If MDCT protocols are optimised for lung cancer detection, the radiation 
dose involved can be very small – of the order of 0.5 to 1.4 mSv , equivalent to 
approximately 50 to 140 chest X-Rays or 61 to 170  days of background radiation 
in the UK. Potential harms from ionising radiation are therefore a relatively minor 
consideration in this situation compared with other CT applications although the 
legal requirement to minimise radiation dose remains. 
 
 
2.6 Over-diagnosis and length-time effect 
 
2.6.1 Over-diagnosis and length time bias are two ways in which screening can 
apparently result in improvements in survival but do not, in fact, change mortality. 
Over-diagnosis is common in all screening trials for lung cancer and reflects the 
ability of the screening test to detect cancers that do not affect life expectancy and 
that would have never presented during the patient’s life span. However, once 
detected these need further investigation, treatment and follow-up and all of this 
results in morbidity and a small but measurable mortality. There is a significant 
risk that self-selected patients will be subject to over-diagnosis, although even 
with this effect the evidence so far (from NLST) is for an overall benefit.  
 
2.6.2 Related to over-diagnosis is length time bias.  This is the tendency for a 
screening test to detect more indolent tumours because these have a longer time 
interval between becoming detectable by CT and causing symptoms sufficient for 
the person to present. Thus, some of these tumours may not affect life 
expectancy, especially in the elderly. In lung cancer a further consideration is that 
some lesions may regress spontaneously. This applies to atypical adenomatous 
hyperplasia, (AAH) which is found in 2-3% of patients at autopsy, and in 8-10% of 
patients undergoing resection for lung cancer19.  It is typically a focal lesion often 
5mm or less in diameter and is variably reported by pathologists. There is as yet 
not enough information available to be confident of the incidence of AAH detected 
in individuals being screened for lung cancer in the UK. 
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2.6.3 These biases are particularly important in patients with a poor life 
expectancy from co-morbidities, but the potential futility (as well as increased 
complications of investigation and treatment) should be clearly explained to this 
group of patients if they seek to be screened.  This should be done by clinicians 
fully conversant with the latest diagnostic and therapeutic technology. Individuals 
with respiratory disease wishing to be screened may not benefit from screening 
because of their impaired lung or cardiac function and may in any case already 
have had a prior CT for diagnostic evaluation at presentation20.  
 
2.7 Evidence relating to the frequency and importance of incidental findings  
 
Incidental pulmonary disease 
 
2.7.1 In the context of lung cancer screening, unimportant incidental pulmonary 
disease predominantly relates to the detection of small benign pulmonary nodules, 
usually subpleural lymph nodes or granulomas. The detection of clinically 
irrelevant pulmonary nodules has been reported by most of the screening trials, 
and these nodules often result in the need for further investigation6, 21. For the 
majority of patients, this is a repeat CT scan at a specified interval to detect 
growth, a surrogate marker for possible malignancy10. The detection of growth in 
these small nodules is of itself difficult: some trials have used calliper 
measurement whilst others have used volumetric software analysis. Some of the 
nodules detected will be of sufficient size that investigations other than follow up 
CT scanning may be performed. These investigations may be a dynamic contrast 
enhanced CT, a PET-CT scan, trans-thoracic biopsy or resection. 
 
2.7.2 The prevalence of non-calcified pulmonary nodules in smokers is high. In 
the Early Lung Cancer Action Project (ELCAP) 23% of the screened population 
were found to have non-calcified nodules22. This figure was even higher in the 
Mayo Clinic study, with 69% of the screened patients having at least one non-
calcified nodule after 3 years of screening23. The prevalence of clinically 
insignificant pulmonary nodules has been reported in European trials: the 
NELSON trial reported that 21.8% of patients were investigated or recalled 
because of nodules detected on the prevalence screen, with only 0.9% of those 
screened shown to have a lung cancer10.  
 

2.7.3 Clearly the detection of a non-calcified nodule may result in patient anxiety, 
further radiation exposure for the patient from follow up or other scans, and 
possible interventional procedures such as image guided biopsy or even 
thoracotomy. Although the initial report from ELCAP22 raised the possibility of 
being able to exclude all patients with benign disease from undergoing 
unnecessary biopsy or thoracotomy, other groups also using volumetric scanning 
techniques and software to detect growth have not confirmed this.  
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The Mayo Lung Cancer Screening Project reported five patients who underwent 
thoracotomy (21% of surgical procedures resulting from LCS) for benign 
disease24.  In NELSON, 27% of interventions were for benign disease10. 
 
2.7.4 Specific follow up scanning regimes to help confirm a diagnosis of a benign 
nodule have been included in most of the lung cancer screening trials in an 
attempt to avoid unnecessary interventional procedures. The use of contrast 
enhancement as part of a protocol for lung nodule assessment, as performed by 
Pastorino et al25, may reduce the incidence of unnecessary intervention, but is in 
itself not a perfect test. The large multicentre study assessing nodule 
enhancement reported by Swensen et al. had a sensitivity of 98% and specificity 
of 58% (using a threshold of 15HU as significant enhancement)26, but included 
nodules up to 4 cm in size, far larger than would be included in a screening study. 
PET-CT scanning, when combined with volume doubling time to assess patients 
with indeterminate nodules in DLCST, achieved a sensitivity of 90% and a 
specificity of 82%9.  
 
Incidental finding of non-pulmonary disease 
 
2.7.5 Screening with MDCT results in the detection of incidental disease both 
within and outside the chest. The Mayo Clinic study resulted in almost 700 
additional abnormalities detected in fifteen hundred patients23. These included 114 
abdominal aortic aneurysms, 4 renal cell carcinomas, 63 indeterminate renal 
masses, 56 adrenal masses, 21 hepatic masses and 28 breast nodules. All of 
these required further investigation.  
 
2.7.6 This high incidence of non-pulmonary incidental disease is also found in 
other screening studies such as NELSON, which reported that of 1929 
participants in the study, 1410 had incidental findings, of which only one was 
malignant, and this was incurable so that its detection was of no benefit to the 
patient27.  
 
2.7.7 The current IELCAP28 protocol routinely assesses coronary artery 
calcification score and recommends referral for cardiological assessment for 
individuals with scores of more than 4 out of 12. 

 
2.8 Risks and consequences of interventions associated with screening 
 
2.8.1 The morbidity and mortality figures from interventional procedures including 
biopsy, mediastinoscopy, thoracotomy and resection associated with the lung 
cancer screening programmes worldwide appear excellent, possibly because of 
the patient criteria required to enter the programmes, and the quality of the 
centres involved. The results reported are better than those published for the 
investigation and treatment of symptomatically detected lung cancer.  
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2.8.2 In the NLST, a total of 0.06% of the positive screening tests in the low-dose 
CT group that did not result in a diagnosis of lung cancer and 11.2% of those that 
did, were associated with a major complication after an invasive procedure8. A 
total of 16 participants in the low-dose CT group (10 of whom had lung cancer) 
died within 60 days after an invasive procedure. Similarly excellent results have 
been shown in I-ELCAP28, with a 30-day mortality of 0.5% in patients undergoing 
resection for their screen detected lung cancer.  
 
2.9. Final Considerations 
The pitfalls in lung cancer screening are comparable to those in screening 
programmes already in place in medicine, so it is important to learn from these.  
These include the identification of unimportant disease, the failure to identify 
important disease successfully, the physical and psychological consequences of 
investigating and treating disease identified, and the expenditure of money that 
may be better utilised elsewhere. For a self-funded individual, the cost to the 
taxpayer relates to the consequences of disease detected on the scan, and 
whether the individual continues to fund the further investigations and possible 
surgery. The costs differ whether the disease is benign or malignant, but occur in 
both instances. Furthermore both the individual and taxpayer may be paying for 
investigations and treatment without proven benefit, and with potential harm. It is 
essential that any clinician providing this service is fully conversant with the latest 
research and that the patient has access to all relevant information provided in a 
form that they can understand. 
 
 
 
Summary: 
CT has been shown to reduced lung cancer mortality in the US in a specified risk 
group. 
 
There are a number of uncertainties that make it difficult to recommend screening 
implementation in the UK. It is important to establish whether mortality can be 
reduced in a cost effective way taking into account the frequency of screens, 
population at risk, participation rates, harms associated with screening and other 
associated cost effective interventions such as smoking cessation. 
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Recommendations: 
 

1. IHA CT for lung cancer detection should not be offered to people under the 
age of 55 as they are unlikely to benefit.  

2. IHA CT for lung cancer detection should not be offered to people who have 
never smoked, or those with a pack history of less than 20 years with no 
other risk factors as they are unlikely to benefit.  

3. Individual risk prediction models should be used to select those patients at 
risk of developing lung cancer. IHA CT may be offered if the risk is 
equivalent to 5% in 5 years. If the risk is lower IHA CT may still be offered 
but the balance of risk and benefit is not known. Annual or biennial 
screening may be offered from age 55 to 74 but few people aged 55 to 60 
will be at sufficiently high risk. 

4. IHA CT should only be offered by expert clinicians (radiologists and 
respiratory physicians), able to explain the risks and benefits of CT for IHA. 

5. Information packs on the risks and benefits of CT for IHA, detailing in lay 
persons’ language the limitations, and the risks and benefits of IHA should 
be made available to individuals prior to undergoing CT scanning. 
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Chapter 3 - CT Scanning For Colorectal 
Cancer & Polyp Detection 

 
S Hughes & SA Taylor 

 
 
3.1 Introduction  
 
3.1.1 Colorectal cancer is the third most frequently diagnosed cancer worldwide, 
accounting for more than 1 million cases and 600,000 deaths every year1. In 
England in 2007, 30,727 people were diagnosed with colorectal cancer and 
12,841 people died from it. 5-year survival rates for colorectal cancer are 50.9% in 
men and 52.6% in women. Survival is strongly related to stage at diagnosis with 
survival rates of 90% for localised cases2. 
 
3.1.2 Colorectal cancer can occur at any age but the incidence increases with age 
with a peak incidence in the 70 to 79 yrs age group in men and over 85 yrs in 
women. It is well established that most sporadic colorectal cancers develop from 
malignant transformation of benign adenomatous polyps. Early diagnosis of CRC 
leads to better survival but the identification and removal of adenomatous polyps 
will reduce the risk of cancer development and is therefore a more attractive 
strategy.   
 
3.1.3 The NHS Bowel Cancer Screening Programme (BCSP) offers screening by 
faecal occult blood testing (FOBt) followed by colonoscopy for those with a 
positive FOBt. Individuals between the ages of 60 and 69 years are screened at 
present but this is in the process of being extended to 69 to 75 year olds. By 2016, 
in addition all 55year olds will be offered screening by a one-off flexible 
sigmoidoscopy. The British Society of Gastroenterology (BSG) guidelines 
recommend that individuals with increased risk of CRC due to a positive family 
history are examined at between 50 and 55 yrs depending on how many family 
members are affected3. 
 
3.1.4 Since the 12th COMARE report, there has been rapid dissemination of CT 
colonography (CTC) as a diagnostic test in patients with symptoms possibly 
attributable to colorectal cancer. Up to date audit data is lacking, but in 2004 36% 
of surveyed NHS departments offered a CTC service4. A re-audit is currently 
under way under the auspices of BSGAR (British Society of Gastrointestinal and 
Abdominal Radiology), and this percentage will undoubtedly be considerably 
larger. As described below,  data from the completed SIGGAR 1 trial provide 
definitive evidence that CTC is similar to optical colonoscopy  and more sensitive 
than barium enema for detecting colorectal cancer and large (>10mm) polyps.  
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3.2 Evidence for accuracy of CTC in diagnosing colon polyps and cancers  
Symptomatic patients 
 
3.2.1 In 2002, The UK Department of Health via the Health Technology 
Assessment programme (HTA) commissioned a study to determine the likely 
future role of CTC within the National Health Service (NHS). The resulting 
SIGGAR trial5 was restricted to symptomatic patients and used detection of 
colorectal cancer or polyps ≥10mm as its primary end point. The trial had two 
parallel arms-one comparing CTC to barium enema, and the other CTC to 
colonoscopy.  The randomised controlled trial comparing CTC with barium enema 
recruited 3,838 patients. In an intention-to-treat analysis, colorectal cancer or 
polyps ≥10mm were diagnosed significantly more frequently in patients assigned 
CTC than barium enema (7.4% vs. 5.6%, p=0.03). Using national registry data to 
capture cancer miss rates (diagnosed within 2-years of randomization), barium 
enema had twice the miss rate of CTC (14% vs 7%).  A recent meta- analysis 
specifically assessed the diagnostic accuracy of CTC for colorectal cancer 
detection considered 49 studies including 11141 patients.  CTC had a sensitivity 
of 96% for cancer detection, comparable to colonoscopy6. 
 
Asymptomatic individuals  
 
3.2.2 The NHS Bowel Cancer Screening Programme has been described in 
outline above. Colonoscopy is the default whole colon examination for those with 
positive FOBt. However for those in whom colonoscopy is inappropriate (for 
example due to medical co-morbidity) or incomplete, guidance has been issued 
indicating that CTC rather than Barium enema is the preferred imaging method 
(http://www.cancerscreening.nhs.uk/bowel/publications/nhsbcsp05.pdf).  This 
guidance reflects the increasing evidence for diagnostic superiority of CTC over 
barium enema. 
 
3.2.3 Large trials of primary population screening using CTC are underway in 
Europe, but have not currently reported.  In the USA, Johnson et al7 studied 2531 
asymptomatic individuals aged 50 or over across 15 centres. The reference 
standard was optical colonoscopy (OC). For cancer and large polyps (≥10mm), 
mean per-patient sensitivity, specificity, positive and negative predictive values for 
CTC were 90%, 86%, 0.23, and 0.99 respectively. The per-patient sensitivity for 
detecting adenomas that were 6 mm or more in diameter was 78%. The Munich 
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Colorectal Cancer Prevention Trial8 examined 307 patients undergoing same day 
CTC and colonoscopy. CTC detected 93.9% of adenomas larger than 10mm. Per-
patient specificity for polyps larger than 6 mm was 93.1%. A third  large trial 
(Italian IMPACT study)9 recruited 1103 patients at increased risk of colonic 
neoplasia such as those with a personal or family history of adenomatous polyps 
or positive faecal occult blood test (FOBT). CTC sensitivity for polyps ≥10mm was 
90.8% with positive and negative predictive values of 0.62 and 0.96.  
A study of 510 asymptomatic patients from Madeira reported a per patient, 
sensitivity, specificity, PPV and, NPV for adenomas ≥6mm of 98.11% (88.6-99.9% 
95% CI), 90.97% (87.8-93.4% 95% CI), 56.52% (45.8-66.7% 95% CI), 99.75% 
(98.4-99.9% 95% CI, CTC was interpreted by experienced radiologists using tele-
radiology 10.  
 
3.2.4 A non-randomised  cohort study by Kim et al compared advanced neoplasia 
detection in 3120 adults screened using CTC with a separate cohort of 3163 
screened using optical colonoscopy11.  Advanced neoplasia was confirmed in 
3.2% of the CTC group and 3.4% of the colonoscopy group. However the total 
numbers of polyps removed in the CTC and colonoscopy group to achieve this 
yield were 561 and 2434, respectively. There were seven colonic perforations in 
the colonoscopy group and none in the CTC group. 
 
3.2.5 A meta-analysis by Chaparro et al12 considered forty-seven studies including 
10,546 patients. Overall per-polyp sensitivity of CTC was 59% for polyps 6-9 mm 
in size and 76% for polyps larger than 9 mm. The meta-analysis however included 
many studies using outdated CT scanner technology, and confirmed higher 
sensitivity in studies using state of the art technique. As noted above, further 
meta-analysis by Pickhardt at al6 restricted its focus to colon cancer detection 
alone and included 49 studies. The sensitivity of CTC for cancer detection was 
96.1% with no statistical heterogeneity between studies. 
 
3.2.6 Based on the accrued data, in 2008 a joint guideline from the American 
Cancer Society, the US Multi-Society Task Force on Colorectal Cancer, and the 
American College of Radiology recommended screening CTC every 5 years in 
asymptomatic average risk individuals aged 50 years or older13. 
 
 
 
 
3.3 CTC technique and patient information 
 
 
3.3.1 There have been refinements in CTC technique since publication of the 12th 
COMARE report. Further data on the use of reduced laxative protocols 
supplemented by oral contrast (faecal tagging) have been published14, 15. The data 
suggest that diagnostic accuracy can be maintained with reduced laxative 
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protocols16 but large scale studies are lacking and full bowel purgation remains 
standard practice, with its associated risks. The use of faecal tagging even with 
full purgation is however gaining wide acceptance and its use is recommended by 
expert consensus guidelines17. Use of iodinated oral contrast carries a very small 
risk of allergic reaction, of which the patient should be informed.  
 
3.3.2 Computer aided detection (CAD) algorithms are increasingly robust for 
detecting colonic neoplasia in CTC datasets. A retrospective study in a cohort of 
3042 screened individuals  found standalone CAD  per-patient sensitivities of 
93.8% and 96.5% at 6 and 10-mm thresholds respectively,  with a median false-
positive rate of 3 per CTC series18.  The impact of CAD on radiologist 
performance  has been evaluated in  two multi-reader, multi-case studies using 
CAD as a second reader (ie applied only after a first unassisted radiologist read) 
19, 20. Both found that CAD increased reader sensitivity by up to 7%, although at 
least one20 also showed a slight reduction in specificity by 0.025 (P = .05). It is 
anticipated that the use of CAD as part of CTC interpretation will increase.  
 
3.3.3 Patients attending for endoscopic procedures generally receive high quality, 
patient friendly information covering risks and benefits of the proposed procedure 
and the incidence of missed pathology. Patients attending for CTC should receive 
similar information prior to their procedure as outlined in section 6.13 of the 
COMARE 12th report. 
 
 
3.4 Complications and safety 
 
3.4.1 There has been no significant updated information on the small but well 
documented perforation risk of CTC. Combined data suggests the risks of 
perforation is around 0.035%, and likely lower in asymptomatic patients21. Other 
reported complications include vaso-vagal reactions, cardiovascular effects of 
spasmolytics (notably tachycardia) and complications related to bowel preparation   
 
 
3.5 Radiation dose considerations 
 
3.5.1 Low dose protocols are now considered the norm during CTC, especially in 
asymptomatic individuals in whom intravenous contrast is usually not 
administered. New techniques such as dose modulation are increasingly 
employed. In an update to their 2004 survey22, Stoker and colleagues surveyed 
109 institutions of whom 62 replied. Median effective dose for routine protocols 
was 7.6 mSv (4.3 mSv and 2.0 mSv for supine and prone, respectively) and for 
screening 4.4 mSv (2.6 mSv and 2.0 mSv, respectively; P = .01).  There was a 
trend of reducing effective dose since 2004, (from 11 mSv in 2004)   
3.5.2 On-going developments in CT scanner and detector technology are likely to 
reduce doses further in the future. 
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3.6 Training issues, standards and audit 
 
3.6.1 Consensus guidelines concur that training prior to CTC interpretation is 
mandatory, although the optimum training format is uncertain. Many training 
workshops are available, many under the auspices of national radiological bodies, 
and commonly last 2 days. It has however been shown that competence in CTC 
cannot be guaranteed after a single training workshop23. Despite strong 
recommendations to train prior to interpreting CTC, uptake of specific CTC 
training amongst radiologists is patchy.  A recent survey of European CTC 
workshop participants24 showed that 69% of respondents had been interpreting 
CTC in daily practice despite having no previous hands-on training and limited 
experience.  
 
3.6.2 Audit of performance metrics including patient safety, technical adequacy, 
positive predictive values and adenoma detection rate is currently recommended 
for those performing CTC in the context of the NHS bowel cancer screening 
program (http://www.cancerscreening.nhs.uk/bowel/publications/nhsbcsp05.pdf).   
 
3.6.3 Preliminary data has been published concerning non radiologist 
interpretation of CTC. In a small study, Young et al25 reported suitably trained 
gastroenterologists achieved a mean sensitivity of 83.5% and 87.8% for detecting 
polyps larger than 6 and 10mm respectively, although specificity was low at 70%. 
In a study of 303 consecutive symptomatic patients26 , the performance of 
radiographic technicians assisted by CAD was compared to that of experienced 
consultant radiologists. Technicians detected 100% of cancers, 72% of large 
polyps and 70% of medium (6-9mm) sized polyps, although specificity was low 
and based only on the technician report, inappropriate management would have 
occurred in 37% of patients. A recent systematic review of studies investigating 
primary reporting by radiographers reported per lesion sensitivity 68% (95% CI: 
65-71%) and 75% (95% CI: 72-79%) for polyps >5 and >10 mm respectively27. 
Independent reporting of CTC by non-radiologists remains under investigation but 
is not currently recommended17.  
 
3.6.4 An international standards document has recently been published detailing 
minimum standards and best practice in patient information and consent, bowel 
preparation, acquisition  protocols, patient safety, team working, patient 
management, interpretation and training17. 
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3.7 Detection of extra-colonic findings 
 
3.7.1 The impact of extra colonic findings on CTC remains unclear.  A 
retrospective review of 10,286 outpatient adults undergoing screening CTC28 
reported 36 unexpected extra-colonic malignancies (0.35%) including 11 renal cell 
carcinomas, eight lung cancers and six cases of non-Hodgkin’s lymphoma. 
Another study of 2777 screening patients identified extra colonic findings in 46%, 
and ‘significant’ findings in 11%. Further evaluation resulted in 280 radiology 
procedures and 19 surgical interventions29. Pickhardt et al assessed incidental 
indeterminate adnexal masses in 2869 asymptomatic women undergoing CT 
colonography screening30 and found that while ovarian lesions were common 
(4.1%), subsequent work-up revealed no ovarian cancers. Importantly, a normal 
CTC did not exclude subsequent development of ovarian cancer. A recent review 
of 24 studies reported the median positive predictive value of CTC for suspected 
renal cancers was 20.5%, but much lower for suspected cancers of the lung, liver, 
ovary and pancreas (range 0 to 2.8%)31. 
 
3.7.2  Markov modelling has predicted that CTC detection of unsuspected aortic 
aneurysm in the context of a screening program could significantly increase both 
lives saved and cost effectiveness32. Other reported “benefits” of extra colonic 
assessment include derivation of bone mineral density and body fat33, which is 
considered in chapter 7 of the 12th COMARE report.  
 
3.7.3 There remains no prospective trial data on the impact of extra colonic 
findings in asymptomatic individuals. Patients considering undergoing CTC should 
be informed of the negative as well as potential positive outcome of incidental 
extra colonic findings. 
 
 
3.8 Alternative techniques 
 
3.8.1 Optical colonoscopy (OC) remains the most accurate test for the 
identification of colonic polyps, particularly those less than 10mm in size. OC has 
the potential for endoscopic removal of polyps and biopsy of suspicious lesions. 
The safety of OC has been underlined by the recent National Colonoscopy Audit 
in the UK, which revealed only 8 perforations and no deaths in a series of over 
20.000 procedures34. Despite this, the procedure requires rigorous bowel 
cleansing and is an invasive test usually performed under sedation. Whilst it 
remains the procedure of choice for managing known colonic polyps and the 
surveillance of high risk groups, a non-invasive test which can be performed in an 
unsedated patient is an attractive alternative as an initial screening test in 
asymptomatic individuals.   
 
3.8.2 Wireless capsule colonoscopy is an emerging technology which is capable 
of identifying colonic tumours and polyps35 but so far data are limited and the 
procedure is not widely available in the UK.  
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3.8.3 Development of magnetic resonance colonography continues, although use 
remains restricted to mainly academic centres with a research interest. A meta-
analysis of thirty-seven studies and 1,285 patients by Zijta et al36 reported 
significant heterogeneity and estimated sensitivity for polyps less than 9mm was 
not possible. The pooled sensitivities were 100% for colon cancer, and 88% (95% 
CI 63-97%) for polyps 10 mm or larger. A recent trial of MRI colonography in 286 
asymptomatic individuals undergoing same day colonoscopy reported the 
sensitivity of MRI for adenomas ≥6mm was 78.4%37 
 
3.9 Polyp management, surveillance and follow up 
 
3.9.1 When polyps are identified, usual practice is to perform OC to remove the 
polyp. If the polyp is proven at histology to be a neoplastic (adenomatous) polyp 
rather than a hyperplastic polyp, OC is performed at intervals depending on the 
perceived CRC risk as judged by the number and size of the adenomatous polyps 
identified. If polyps are identified at CTC it is recommended that the patient is 
referred to an appropriate specialist for advice regarding removal of the polyp (or 
polyps) and for consideration of endoscopic surveillance. CTC is advocated for 
surveillance, although long term outcome data is awaited. Studies are on-going 
regarding a ‘watch and wait’ policy for polyps 6-9mm identified at CTC, but the 
safety of this strategy has not been established 
 
3.9.2 The process of developing polyps is a continuous process and therefore a 
single negative screening procedure is insufficient and the procedure should be 
repeated at suitable intervals. If CTC may fail to identify small polyps, the interval 
between a normal CTC and the next examination should be equivalent to that 
recommended for patients with small polyps found at OC.  BSG recommends that 
when investigation reveals a single small adenomatous polyp (<10mm) the patient 
should be re-examined after 5 yrs. This is also the interval recommended by the 
joint guideline from the American Cancer Society, the US Multi-Society Task 
Force on Colorectal Cancer, and the American College of Radiology13. 
 
3.9.3 While much is known about the natural history of colorectal cancer, it 
remains unclear whether detection of small adenomas is clinically desirable in the 
context of screening. For example, a metaanalysis of four studies comprising 
20562 screening patients by Hassan et al38 found advanced adenomas were 
detected in 1155 (5.6%) subjects, with the overall incidence in diminutive, small 
and large polyps of 4.6%, 7.9% and 87.5% respectively. They concluded that a 
10-mm threshold for colonoscopy referral would identify 88% of advanced 
neoplasia while a 6-mm polyp size threshold would identify over 95%. However 
NICE recognises individuals with multiple small polyps (5 or more polyps < 10 
mm) which may be missed at CTC as being a high risk group. NICE recommends 
a 1yr surveillance  interval for these patients39.  If multiple small polyps are 
confidently identified at CTC these guidelines should be followed if they are 
confirmed to be adenomata. 
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Summary 
Since the 12th COMARE report, dissemination of CTC into routine radiological 
practice has increased and randomised trial data has shown its superiority over 
barium enema for detection of large polyps and cancer.   
New trial data in asymptomatic patients together with updated and meta analysis 
review has confirmed good sensitivity of CTC for polyps ≥6mm, although 
diagnostic performance remains limited for polyps below 6mm.  
The average radiation dose imparted by the procedure continues to decrease with 
improved CT technology, and new diagnostic aids such as computer aided 
detection are entering clinical practice. Whilst research into reduced laxative 
regimens shows considerable promise, bowel preparation remains the norm.  
The need for adequate training of reporting radiologists is reaffirmed. 
CTC generates additional investigations for detected extracolonic findings. The 
impact of extra-colonic findings remains uncertain. 
Clear patient pathways need to be identified so that when pathology is identified at 
CTC (eg polyps or cancer) there is a clear management plan for the patient. 
 
CTC is established for the investigation of individuals with suspected colorectal 
cancer. The literature increasingly supports its role in the investigation of 
asymptomatic individuals when implemented according to published guidelines 
pertaining to age, follow up interval and polyp surveillance. As per the 
recommendations of the 12th COMARE report, individuals identified as having a 
high risk of developing colorectal cancer (eg those with a family history of 
colorectal cancer or of polyposis coli) should be managed as part of a multi-
disciplinary comprehensive programme. 
 
Recommendations 
 

6.  CTC for IHA and outside the NHS bowel cancer screening programme should 
only be undertaken in individuals in the appropriate age group and not, therefore, 
under the age of 45 years. Subjects aged under 45 should only be screened if 
they have an increased risk of colorectal cancer and then in accordance with 
published guidelines.  
 
7. Individuals with a negative CTC or CTC demonstrating polyps less than 6mm in 
size and who remain asymptomatic should not undergo further CTC for IHA in an 
interval less than five years from the initial examination. 
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Chapter 4 - CT in Coronary Heart Disease 

 

MA West wood & JH Reid 
 
4.1 Background 
 
4.1.1 Despite continuing advances in diagnosis, treatment and management, 
coronary artery disease remains a significant burden. It remains the leading cause 
of death worldwide and World Health Organisation estimations are that it was 
responsible for 7.25 million deaths worldwide in 20081. In the UK there were 
82,000 deaths from coronary artery disease in 20092. 
 
4.1.2 Earlier detection of coronary artery disease coupled with improved treatment 
options have led to significant reductions in morbidity and mortality. The role of 
various non-invasive imaging techniques to detect coronary artery disease and its 
sequelae has increased dramatically with faster and more reliable imaging. One of 
these techniques is CT coronary angiography. The role of these tests is now 
recognised in national guidelines for the assessment of patients with chest pain3. 
 
4.2.The technique of Coronary Assessment by CT 
 
4.2.1 Currently, cardiac CT scanning is mainly used in two distinct ways: 

a. quantification of coronary artery calcium and by association the 
atheromatous plaque burden (coronary calcium scoring, CTCS).   

b. direct visualization of the coronary arteries (CT coronary angiography – 
CTCA), cardiac chambers and mediastinal structures (pericardium and 
thoracic aorta). 

In technical terms, while both types of examination are electrocardiographically 
(ECG) gated the first technique requires no intravenous contrast and carries a 
slightly lower radiation dose and the second technique exposes the patient to 
intravenous iodinated contrast media and a higher radiation dose. 
For the purposes of clarity in the sections below CTCS and CTCA will be 
considered separately. 
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4.3 CT Coronary Assessment in symptomatic individuals 
 
4.3.1 The role of both CTCS and CTCA in the risk stratification of patients with 
chest pain and for CTCA the assessment of significant coronary artery disease is 
well established. The use of CTCS to predict the risk of future events and the 
coronary artery disease is well described with electron beam CT (EBCT)4, 4 slice 
CT5-7  and 64 slice CT8. CTCS is now a routine investigation for this purpose. 
 
4.3.2 Similarly the role of CTCA in the assessment of patients with chest pain to 
assess for significant coronary artery disease is well established9-11 . CTCS and 
CTCA in the UK are indicated as a first line investigation for those patients 
presenting with new onset chest pain with a pre-test risk of coronary artery 
disease of 10-29%3. 
 
4.4 CT Coronary Assessment in asymptomatic self-referred individuals 
 
4.4.1 CTCS and CTCA have not to date been studied as a formal screening test 
for coronary artery disease and currently there are no plans for formal screening 
programmes utilizing these techniques.  There are also to date no trials to assess 
this as a potential role for CTCS or CTCA. 
 
4.4.2 The role of cardiac CT has evolved considerably in the last decade12 and 
now seems reasonably well established.  There is however no evidence to date 
that patient directed cardiac CT is of benefit either in terms of diagnosis or in 
terms of prognosis.  There are no large randomised studies that have assessed 
potential benefits for self directed CT coronary angiography and conclusions 
within this document are extrapolations of existing trials in symptomatic patients.  
 
4.4.3 If CT coronary angiography is to be used in the context of self-referral then 
the pre-test likelihood of an abnormal result will need to be considered. In many 
cases this is likely to be low and the potential benefits of a scan are therefore 
likely to be small.  The potential small benefit should be balanced against the 
known effects of ionising radiation exposure13 and the potentially deleterious 
effects of uncovering incidental findings. 
 
4.5  False Negatives  
 
4.5.1 The specificity of CT calcium scoring and CT coronary angiography are 
extremely high with specificities for CTCS of 95-100%4,5,8 and for CTCA 97-
100%10,11. It is therefore likely that the incidence of false negatives even in the 
context of asymptomatic self-referred individuals will remain low.  
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4.5.2 It should be borne in mind that in particular for CTCA the study populations 
were frequently patients awaiting coronary angiography where the incidence of 
significant coronary artery disease would be high. It is possible that whilst 
remaining low the occurrence of false negatives will increase in lower risk cohorts 
(which is likely to be the case for asymptomatic self-referring individuals) as 
problems with artefacts are likely to be more significant. 
 
4.6  Training and Expertise required for Reporting 
 
4.6.1 There are clear UK, European and international guidelines for training in the 
reporting of CTCA and CTCS. Any clinician reporting these scans should have 
level III accreditation. They should also be able to provide evidence of ongoing 
training and education in CTCA and CTCS as part of their annual appraisal. More 
specific guidance on this can be found at 
http://www.scct.org/credentialing/updates.cfm.14 
 
 
4.7 Alternative imaging techniques 
 
4.7.1 Several imaging techniques have been employed to give direct 
(conventional catheter angiography) or indirect evidence (MRI, cardiac 
scintigraphy, echocardiography) for the presence of coronary artery disease. 
 
4.7.2 Conventional catheter angiography is the most invasive technique (and is 
still considered the most accurate) but carries a radiation burden of approximately 
2-4mSv and also measurable (~2%) morbidity (stroke and femoral / radial artery 
false aneurysms) and mortality. 
 
4.7.3 Magnetic resonance imaging (MRI) does not require ionising radiation. It can 
supply useful information on chamber morphology, regional wall motion 
abnormality and myocardial perfusion. It is also able to display scar tissue by 
delayed contrast enhancement. Unfortunately the technique does not have 
sufficient spatial resolution to demonstrate the coronary vessels themselves. 
 
4.7.4 Cardiac scintigraphy (also known as nuclear cardiology) gives a visual 
demonstration of wall motion and regional perfusion abnormalities but also carries 
one of the highest radiation doses of between 10-18mSv depending on which 
isotope and technique is used.  
 
4.7.5 Echocardiography and especially stress echo which are completely free of 
radiation have been used as useful adjuncts to or filters for more invasive 
techniques by delineating wall motion abnormalities.  These techniques have 
moderate sensitivity and specificity but do not allow direct visualisation of the 
coronary vessels.  
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4.8 Radiation dose considerations  
 
4.8.1 In the very recent past all the major CT manufacturers have focused on 
radiation dose reduction to such an extent that cardiac CT has moved from one of 
the highest dose studies (15 – 20 mSv) to among the lowest (0.8 – 2.0 mSv) on 
most new machines. Considerable variability remains and close attention is 
required to dose optimization15 . 
 
4.9 Incidental findings  
 
4.9.1 Several studies have analysed the frequency and spectrum of incidental 
findings related to cardiac CT. Additional cardiac and non cardiac findings are 
frequent but the vast majority of these are of minimal or no clinical significance16-
20. Onuma et al found that 58% of patients referred for CT coronary angiography 
for clinical indications had a non cardiac finding20. In the only study that included 
self referring patients Horton et al found additional non cardiac findings in 7.8% of 
patients 18. The proportion of self referring patients in this study is not known.   
The use of EBCT and also the exclusion of patients with previous coronary artery 
bypass grafting (resulting in a smaller acquired field of view) may partly explain 
some of this difference. 
 
4.9.2 A more recent study by Machaalany et al with a cohort of 966 patients 
referred for cardiac CT angiography for clinical indications looked at the 
implications of these additional findings over 18 months19. 42% of patients 
scanned had incidental findings of which only 1% were significant (ranging from 
confirmed malignancy to vascular thrombus, aortic dissection and ruptured breast 
implants). The commonest incidental findings were lung nodules, none of which 
became significant during the 18 month follow up period. There was a significant 
cost associated with additional tests (around $1,000 per patient) and one patient 
suffered a major complication related to the investigation of an incidental finding.  
 
4.9.3 In another study Burt et al analysed a cohort of 459 healthy asymptomatic 
persons who underwent CT scans to assess coronary artery calcification16. 59% 
were recommended for additional follow up and further CT scans to assess non 
cardiac findings with an average additional 1.3 CT scans per patient in the 24 
month follow up period. 
 
4.9.4 Although evidence has not been sought for this, it is likely that in addition to 
the financial costs and additional radiation exposure there is a psychological 
burden for previously well individuals being diagnosed with these non-cardiac 
findings even if the vast majority are non-significant. 
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Recommendations: 
 

8. Patients should only undergo investigations using ionising radiation for the 
diagnosis of CHD if there is a clear care pathway in place to deal with both 
the consequences of identification of cardiovascular risk and the 
consequences and implications of incidental findings.  Preferably that 
pathway should be dictated and supervised by a cardiologist.  

9. In general, IHA CTCA should not be offered to patients without the 
involvement of a cardiologist. 

10. Based on the pre-test probability of coronary artery disease (NICE Guidance 
CG 95, 2010) it is reasonable to offer CTCS to those with a risk of significant 
coronary artery disease of greater than 10%.  Given that self-referrers are 
asymptomatic, the nearest group for comparison is low risk patients 
presenting with no angina chest pain (table 1 NICE Guidance CG95, 2010). 
Therefore only individuals aged over 45 should be able to self-refer for this 
test.   

11. Given the excellent prognosis of a normal CTCA and CTCS, repeat 
assessment by either CTCA or CTCS for IHA should only be permitted after 
5 years in the context of a previous normal scan. 
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Summary of Recommendations 
1. IHA CT for lung cancer detection should not be offered to people under the 

age of 55 as they are unlikely to benefit.  
 

2. IHA CT for lung cancer detection should not be offered to people who have 
never smoked, or those with a pack history of less than 20 years with no 
other risk factors as they are unlikely to benefit.  

 
3. Individual risk prediction models should be used to select those patients at 

risk of developing lung cancer. IHA CT may be offered if the risk is 
equivalent to 5% in 5 years. If the risk is lower IHA CT may still be offered 
but the balance of risk and benefit is not known. Annual or biennial 
screening may be offered from age 55 to 74 but few people aged 55 to 60 
will be at sufficiently high risk. 

 
4. IHA CT should only be offered by expert clinicians (radiologists and 

respiratory physicians), able to explain the risks and benefits of CT for IHA. 
 

5. Information packs on the risks and benefits of CT for IHA, detailing in lay 
persons’ language the limitations, and the risks and benefits of IHA should 
be made available to individuals prior to undergoing CT scanning. 

 
6. CTC for IHA and outside the NHS bowel cancer screening programme 

should only be undertaken in individuals in the appropriate age group and 
not, therefore, under the age of 45 years. Subjects aged under 45 should 
only be screened if they have an increased risk of colorectal cancer and 
then in accordance with published guidelines.  

 
7. Individuals with a negative CTC or CTC demonstrating polyps less than 

6mm in size and who remain asymptomatic should not undergo further CTC 
for IHA in an interval less than five years from the initial examination. 

 
8. Patients should only undergo investigations using ionising radiation for the 

diagnosis of CHD if there is a clear care pathway in place to deal with both 
the consequences of identification of cardiovascular risk and the 
consequences and implications of incidental findings.  Preferably that 
pathway should be dictated and supervised by a cardiologist.  

 
9. In general, IHA CTCA should not be offered to patients without the 

involvement of a cardiologist. 
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10. Based on the pre-test probability of coronary artery disease (NICE Guidance 

CG 95, 2010) it is reasonable to offer CTCS to those with a risk of significant 
coronary artery disease of greater than 10%.  Given that self-referrers are 
asymptomatic, the nearest group for comparison is low risk patients 
presenting with no angina chest pain (table 1 NICE Guidance CG95, 2010). 
Therefore only individuals aged over 45 should be able to self-refer for this 
test.   

 
11. Given the excellent prognosis of a normal CTCA and CTCS, repeat 

assessment by either CTCA or CTCS for IHA should only be permitted after 
5 years in the context of a previous normal scan. 
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