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Key Conclusions 
 

i. A fifteenth year of comprehensive risk stratified outcomes data for the 

Bristol Heart Institute has been successfully completed. Whilst this has 

required substantial investment in terms of resources, the benefits of 

this at a number of levels have easily outweighed the investment.  

 

ii. The overall mortality of 3.3% for all cases and 2.1% for primary CABG 

represent excellent outcomes and conform to contemporary UK 

(NICOR 1.5% CABG, 3.1% All Cases) and European standards 

(EACTS 2010 2.2% CABG, 3.4% All Cases).  

 

iii. The proportion of primary CABG operations continues to decline and 

stands at around 54.4%. The percentage of patients undergoing first 

time CABG without cardiopulmonary bypass remains around 70% 

which is one of the highest rates in the UK where overall the rate is less 

than 20%.  

 

iv. The number of patients undergoing valvular heart surgery remained 

high at 474 procedures although this represented an 11% fall from the 

531 procedures performed in 2009-10. 165 (35 %) of these patients 

underwent concomitant coronary revascularisation. The mortality in this 

group was 3.5% (17 deaths). The steep increase in the number of 

patients undergoing aortic valve replacement, which has doubled in the 

last 10 years, remained static in the last 12 months. 

 

v. Around 40% of the patients are urgent in-hospital referrals and the 

significant variation in this workload makes service planning 

challenging. The cancelled operations rate of 13% of planned operating 

slots is subject to many influences but must be minimised to run the 

service efficiently and we continue to struggle with the problems which 

cause this 

 

vi. Despite a static risk profile there is a steady but demonstrable reduction 

in mechanical ventilation time and hospital stay. Specific subsystem 
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morbidity appears to be static or declining in most areas and notably 

appears to be better than UK average performance. We have struggled 

to collect this data in the last 12 months because of changes to our data 

collection systems. 

 

vii. There has been a marked reduction in the transfusion of blood and 

blood products such that now around 60% of patients will receive 

blood/blood product transfusion around the time of cardiac surgery. In 

low risk CABG cases this is around 30%.  However, there is some 

evidence of a recent increase in transfusion and this strategy must be 

revisited  

 

viii. For the period 2008-11 the mortality rate for isolated primary CABG, 

isolated primary AVR, emergency cases and  all procedures was better 

than the predicted recalibrated EuroSCORE outcomes for the Bristol 

Heart Institute.  

 

ix. The individual performance of all surgeons specialising in adult cardiac 

surgery serving as permanent members of staff between 2008-11 was 

within accepted ranges of predicted outcomes, as judged against the 

recalibrated EuroSCORE for ipCABG, ipAVR and emergency cases 

respectively.  
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Foreword 
 

This is the fifteenth annual report from the cardiac surgical unit at the Bristol Heart 

Institute. The database now contains detailed, prospectively collected data on more 

than 20,000 patients who have undergone cardiac surgery under our care. During this 

time we have set a number of objectives to satisfy: 

 

1) Comprehensive data collection with direct uploading to the Central 

Cardiac Audit Database with surgeon specific data available both locally 

and nationally.  

 

2) A research database for the conduct of clinical research and service 

improvement in association with the Academic Department of Cardiac 

Surgery.  

 

3) A resource for the conduct of local clinical audit projects to inform and 

direct our practice.  

 

4) An administrative tool to produce operation notes and discharge summaries.  

 

The year 2009 represented a landmark in the development of cardiac services in 

Bristol with the opening of the new Bristol Heart Institute. This gave us a marvellous 

opportunity to develop a top-class cardiovascular care facility which has allowed 

further integration of the clinical service with the very active programme of scientific 

research within the NIHR funded Biomedical Research Unit. Few other cardiac 

centres in the UK have had opportunities like this and we have tried to grasp the 

chance firmly. The renewal of the funding of the Biomedical Research Unit for a 

further 6 years until 2017 should provide further encouragement and stimulus to these 

objectives. 

 

The activity from 2004-2009 ranged between 1,400-1,500 operations, suggesting that 

this was the ceiling within the previous facilities. Indeed, even to achieve this required 

a certain amount of out of hours working to cope with the demand for urgent patients. 

The opening of the Bristol Heart Institute allowed this activity to increase to more than 

1500 procedures.  The activity of 1514 procedures recorded in this document 
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represents something of a disappointment with a 3% decline in activity in comparison 

with our activity in 2009-2010 during which we achieved an all-time high of 1561 

procedures.  It seems that although the new facilities have enabled an increase in 

activity to the range of 1500-1600 procedures but the projected increase up to 1700 

cases projected has not as yet been realised. 

 

Patients and staff have benefitted from the greatly enhanced facilities since our move 

into the Bristol Heart Institute.  However, we have continued to struggle to meet 

waiting list targets and reduce waiting times for urgent in-hospital patients, which 

remained higher than was acceptable. There have perhaps been two reasons for this 

firstly, the ongoing pressure on facilities from the rest of the Trust, particularly in 

achieving acute care targets and secondly, the pressure produced by service 

developments like primary PCI which, although important and necessary in their own 

right, have consumed bed days on our wards and have made the planned cardiac 

surgery bed base difficult to access.  

 

To realise planned improvements in bed occupancy we have adopted models of care 

including day of surgery admission and early discharge pathways.  To an extent these 

developments have been countered by reduced bed availability and the increasing 

age and complexity of the cardiac surgical patient population. In addition, there has 

been increasing pressure on our partner hospitals with reluctance to repatriate 

patients with longer term care needs. This complex and evolving healthcare 

landscape has prevented us achieving our planned cardiac surgery activity targets.  

 

The main operational problem, however, continues to be the large variations in the 

rate of referral of urgent in-hospital patients and our need to maintain short waiting 

times with a relatively fixed level of cardiac surgical activity. Indeed our inability to 

regularly meet short waiting times for urgent in hospital patients has meant that a 

significant number of urgent in patients in our area were lost to other centres. 

 

On a national level the Care Quality Commission has stated it no longer wants to be 

responsible for the public portal for presentation of cardiac surgical outcomes. The 

Society for Cardiothoracic Surgery has decided to take this on and the data is now 

presented in a new format.   In terms of the data collection on a national level this role 

has now been taken on by the National Institute for Cardiovascular Outcomes 

Research (NICOR) based at University College London and the most recent report is 
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available online (www.ucl.ac.uk/nicor/audits/Adultcardiacsurgery). It is to be hoped 

that this arrangement can provide a stable platform for the collection and presentation 

of cardiac surgical outcomes data for a prolonged period. 

 

The challenge for cardiac surgery is to continue the good record it has in recording 

clinical outcomes and to develop other measures which can be used to judge quality 

of care rather than just in-patient mortality as the only index of quality, as at present. 

Meanwhile, there is now a clear challenge to other surgical specialties from the 

medical director of the NHS, Professor Sir Bruce Keogh to present surgeon specific 

outcomes data by June 2013. 

 

On a local level, we have now clearly embedded our system of direct data input but 

continue to struggle with achieving a high level of data input to minimise the 

subsequent time and effort spent in rectifying incomplete datasets. Our ability to 

feedback and produce data of value is entirely dependent on our ability to collect the 

data in the first place.  

 

We are grateful to Alan Davies for his efforts in the preparation and analysis of the 

data, and to Jane Sims and Chris Gummer for their efforts in the collection of a 

comprehensive dataset. We thank Susan Elkington for her secretarial help. 

 

 

 

 

 

 

 

Alan J Bryan , Alan Cohen 

Feb 2013 

 

http://www.ucl.ac.uk/nicor/audits/Adultcardiacsurgery
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Introduction 
 

We are now at the end of our fifteenth year of data collection. The development of 

cardiac surgical outcomes data has been a long journey with many changes along the 

way. Some of these were described in the 2005-6 report which outlined the evolution 

of presentation of cardiac surgical data, starting with the UK Cardiac Surgical Register 

in 1977, followed by the National Adult Cardiac Surgery Database (NACSD) in 1994, 

until this in turn was absorbed into the Central Cardiac Audit Database (CCAD) in 

2004. For those interested, detailed descriptions of the evolution of the cardiac 

surgical database are available (1). We have now entered the era of truly multinational 

data collection and with the publication of the Fourth European Association for Cardio-

Thoracic Surgery Adult Cardiac Surgical Database Report 2010 we have an 

opportunity to benchmark our outcomes against international comparators(2). 

 

In the current era we directly upload our data to NICOR (National Institute of 

Cardiovascular Outcomes Research) via the internet. We receive regular feedback on 

data quality and this data is used to produce regular reports from NICOR(3). This data  

is also used to compile regular reports from the SCTS in a printed form(4) as well as  

the surgeon-specific data now presented by the Society for Cardiothoracic Surgery 

and is one of the few surgeon-specific datasets published in the UK.  

This data has recently been made available to inform patients and physicians alike at: 

 

http://www.lightmediadev.co.uk/scts/patients/default.aspx 

 

However, the Medical Director of the NHS, Professor Sir Bruce Keogh has announced 

that a number of other areas will be expected to produce surgeon specific data by 

June 2013. It remains to be seen whether this can be achieved in a relatively short 

timescale. 

 

Despite this rapid evolution in data collection and presentation, our core objective 

remains the same: to collect comprehensive and complete data with respect to pre-

operative characteristics, operative treatment and post-operative outcome (both early 

and late) for all patients under our care. All other objectives and all other benefits of 

this project stem from this one fundamental principle. 
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Data Collection and Reporting 
 

The data presented and analysed in this document are from every adult cardiac 

surgical procedure undertaken in the Bristol Heart Institute Cardiac Surgical Unit 

between 1st April 2010 and 31st March 2011. In addition, we have used the whole 

database of more than 20,000 procedures to observe trends in practice between 1st 

April 1996 and 31st March 2011. 

 

Data collection is very much a multidisciplinary effort. We continue to collect data 

prospectively using the Patient Analysis and Tracking System (PATS – as licensed by 

Dendrite Clinical Systems Ltd.). Core data items are gathered according to the 

guidelines of the Society for Cardiothoracic Surgery of Great Britain and Ireland 

(SCTS) which were upgraded in April 2011, and these are supplemented by a 

number of additional variables which are seen to be of particular importance to a 

research or audit project agreed by the PATS steering group. 

 

We have moved from a paper based system to a direct input system and this 

transition has been managed well by the data collection team. This has also freed up 

time to enable a proper programme of data validation to be instituted which had been 

one of our previously unrealised goals. 

 

Our unit supplies data on a regular basis directly to NICOR, via a secure internet link, 

which the Society for Cardiothoracic Surgery uses to monitor data quality and clinical 

performance. Though the mechanics of this are largely automated and 

straightforward, data are not uploaded from the unit until they are thoroughly checked 

and validated. This is a substantial on-going task. To date our unit has submitted over 

20,000 data records to NICOR for cardiac surgery procedures dating back to 1996, 

and has thus contributed significantly to the overall national knowledge-base. 
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Overall Surgical Activity 
 

Between April 1st 2010 and March 31st 2011 a total of 1514 adult cardiac surgical operations 

were performed in the cardiac surgical unit at the Bristol Heart Institute. This represents a 

3% reduction in activity from the high of 1561 procedures completed in our previous year of 

activity and represents something of a disappointment (Figure 1). Although there are no 

contemporary data available for individual hospitals performing cardiac surgery the data from 

the NICOR Report 2008-2011 indicates our position within the UK is around third to  fourth   

largest activity for single hospitals(3). We must also set this in context against a national 

picture of declining cardiac surgical activity with a total of 31,613 procedures recorded in the 

database for 2010-2011 which represents a decline of 10% from the peak national activity of 

35,162 procedures recorded in 2008-9(Figure 2). This decline has been most marked in the 

area of coronary artery surgery where there has been a quite marked decline in activity of 

21% over eight years from a peak of 20,883 procedures in 2003-4 down to the current level 

of activity of 16,408 procedures. 

 

 The step up in activity from 2003-4, which has been maintained, suggested that we had 

reached a further ceiling within the previous facility. In the year of activity presented here, the 

3% decline in activity from 2009-2010 is a disappointment but the emerging picture is that 

within the current facilities so far we seem able to achieve levels of activity of 1500-1600 

procedures. This is borne out by what we know about our activity in 2011-2012 which 

although not fully analysed maintains this level of activity. It should be noted that, even with 

this level of activity, we still find ourselves struggling to meet both elective and urgent waiting 

time targets, suggesting that there is further scope for modest expansion. At the time of 

writing we have been able to maintain our activity within the range of 1500-1600 procedures 

but have not so far realised our aim to do another 100-200 procedures. 
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Fig 2  Cardiac Surgery Activity in England and Wales 2001-2010 

(Reproduced by kind permission of the SCTS) 
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Mortality (defined as death during the primary admission to the base hospital i.e. the BHI) for 

the period under study was 3.3% (50 deaths in 1,514 procedures). This was therefore a 

satisfactory year in terms of overall outcomes with a crude mortality rate just above the 

national average (NICOR 3.1% 2010-2011; EACTS 3.4% 2006-8). Figure 3 shows our 

annual mortality rate in comparison to the UK as a whole; in general we have managed to 

achieve an overall mortality rate lower than or the same as the national average in all but 

two of the last ten years. It is interesting to note the convergence of the two lines as the 

national mortality rate has fallen to the same low level which we managed to achieve twelve  

years ago, while our own has hardly changed despite the deteriorating patient profile. It is 

not surprising that the observed mortality rate in a single centre shows more variability than 

the UK as a whole because of the smaller sample size. 

` 

 

 

 

The overall distribution of the type of cardiac surgery undertaken during 2010-2011 is 

provided in Table 1 
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Table 1: Activity and mortality by procedure type 

1st April 2010 – 31st March 2011 

 

 

Procedure Number % Deaths Rate (%) 

Isolated primary CABG 824 54.4 17 2.1% 

Other ischaemic heart disease 26 1.7 2 7.7% 

Valve 309 20.4 13 4.2% 

Valve + CABG 165 10.9 4 2.4% 

Thoracic Aorta 103 6.8 10 9.7% 

Adult Congenital 49 3.2 1 2.0% 

Other 38 2.5 3 7.9% 

ALL TYPES 1,514 100.0 50 3.3% 

 

 

Figure 3 clearly shows the steady decline in the proportion of our workload which is 

Coronary Artery Bypass Grafting with a 15% fall in the overall number of CABG procedures 

from a high of 963 procedures in 2006-7 to the current levels of 824 procedures. This is a 

trend also observed nationally and internationally (CCAD 09-10, Primary CABG 52.9%; 

EACTS 2008, 51.6%) and it seems likely that the cause of this is the expansion in the 

application of PCI, particularly in the acute coronary syndromes. It is noteworthy that this 

decline has been temporarily halted with a slight increase up to 54% in the current year of 

study. 
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Fig 5 Activity Levels and procedures per million for isolated CABG surgery 

(Reproduced by kind permission of SCTS) 
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On a national level CABG activity in England has declined by nearly 25% in only eight years 

from a maximum of 398 procedures per million of population in 2003 to a level of 300ppm in 

2010-11(Figure 5).  

 

Fortunately (for our service), this decline in CABG procedures has been matched by an 

increase in other areas. We have undertaken more than 474 valve procedures in 2010-

2011, and this now makes up around 31% of our overall activity, although this was a decline 

from the 509 procedures performed in our previous year of activity. In addition, there has 

been a modest increase in our activity in aortic surgery up to nearly 10% of our overall 

activity.  Our activity in the specialist area of adult congenital heart disease grouping also 

continues to expand and it is anticipated this area of activity will continue to develop 

following the news that Bristol has been designated as one of seven centres for Congenital 

Heart Disease through the “Safe and Sustainable” review of these services although there 

continues to be uncertainty surrounding this process. 

 

 

Demographic Factors 
 

The population of patients undergoing cardiac surgery continues to increase in risk.  This is 

a worldwide trend.  There are simply older patients, more patients with more comorbidity, 

more women and more patients undergoing more complex cardiac surgery forming an 

increasing proportion of the workload of cardiac surgical centres. 

 

Observing demographics of the population is of importance not only from an academic point 

of view but also for planning resource usage and strategy in terms of the future prospects for 

cardiac surgery in any centre. 

 

For many years the most consistent characteristic of the population undergoing cardiac 

surgery has been increasing age. In our own centre between 2000 and 2006 we recorded 

that the mean age increased by about one year for every two years of study.  Interestingly 

from 2006 onwards the mean age appears to have plateaued at around 66years. In the 

current year, from 2010-2011, the mean age was indeed 66 years (range 17-91 years). 

Nationally the picture is similar with a static if slightly higher age profile (NICOR 2010-11, 

mean 67 years). In addition to this, the proportion of more elderly patients shows a generally 

increasing trend with around 11.2% of our patients 80 years or older. It seems that as the 
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proportion of older patients trends upwards the mean age is maintained because of 

increasing activity in areas such as adult congenital heart disease where the population 

profile is obviously younger. 

 

 

If we examine the age profile from other European countries with advanced cardiac surgical 

programmes we can see that not only is the age population of their cardiac surgical patients 

somewhat older than our own but the age profile has continued to increase over the same 

time frame without the plateau seen in the UK. 

 

We have no clear explanation of this but there are a number of possible explanations. Firstly 

it is possible this is a surrogate marker for risk adverse behaviour in the UK which matches 

the overall decline in surgical activity. It is also possible that with the expanding role of PCI 

and the development of less invasive options for valvular heart disease like TAVI that the 

older population is increasingly being treated with these modalities, which is an entirely 

reasonable approach to managing cardiac disease within our population.  

 

A much higher proportion of males undergo cardiac surgery and previously this has been 

explained by the preponderance of coronary artery disease in the male population. 

However, the relative decline in the proportion of coronary artery surgery has been 

associated with even greater male predominance. 

In our population in 2010-11 there was overall a 4.9:1 predominance of males: females 
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which compares to a ratio of 2.75:1 if just those patients undergoing CABG are considered. 

Generally the trend is towards a higher proportion of women among the older age groups 

which is perhaps more in evidence in the CABG patients (Figures 7 & 8). 
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Organisation, Operative Priority and Waiting Times 
 

 The designations of operative priority according to the Society for Cardiothoracic Surgery 

(SCTS) have been standardised for many years and these have been discussed in detail in 

previous reports.  There are four categories: elective, urgent, emergency and salvage.  The 

vast majority of our patients are either classed as ‘elective’ – meaning they are a routine 

admission from home – or ‘urgent’, when their cardiac condition is deemed threatening 

enough that they remain in hospital awaiting surgery. 

Over the last few years the improvements in cardiac surgery waiting times have meant that 

elective patients have consistently been treated within an 18 week period from GP referral.  

For the urgent in hospital patients our standard for treatment within the Avon, Gloucester 

and Wiltshire Cardiac Network has been to aim for a waiting time of 5-7 days. This however, 

is to a certain extent dependent on the number of referrals.  
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If we examine our own activity profile in comparison to the national picture we see that there 

has been a steady increase in the proportion of urgent referrals for CABG with an increase 

from 27% to 37% over 10 years. The rate of urgent surgery in Bristol has always been high 

and has been approximately 40% for a number of years.  If we consider just CABG surgery 

then the rate is nearer to 50%. There are 3-4 other hospitals in the UK with similarly high 

rates of urgent surgery. The rates for CABG surgery vary from around 15%-55% (mean 

37%, NICOR 2010-2011) - a huge variation for which there is no clear explanation(Figure 

10). This has important implications, because we know that urgent in hospital patients 

undergoing surgery have a longer postoperative stay which carries resource implications  for 

those centres undertaking a high proportion of such surgery; The reasons surrounding this 

are worthy of further study.  

 

These differences are also found elsewhere in Europe with rates of urgent CABG surgery 

varying in Northern European centres from 25-40% (EACTS 2006-8).  

 

Fig 10 Proportion of Urgent In Hospital Cardiac Surgery Patients in England and 

Wales 2008-11. (Reproduced by kind Permission of SCTS) 

 



20 

 

 

Although our aim is to treat urgent in-patients within 5-7 days from referral, when a 

substantial proportion of the service is based around an urgent patient caseload, the 

fluctuation in referral numbers can cause problems.  In practical terms, in order to effectively 

manage the service we have to have the capacity not only to cope with the elective waiting 

list targets but also to deal quickly and effectively with varying numbers of urgent patients.  

To do so requires either excess capacity to cope with peak demands for the service or 

considerable flexibility in routine cardiac surgical activity to deal both with these peaks and 

with troughs.  Unfortunately, cardiac surgical activity cannot be turned on and off like a tap, 

and therefore it follows that some excess capacity is required to deal with both elective 

targets and urgent patients. Without excess capacity urgent patients must sit in hospital beds 

for prolonged periods around the region. This is wasteful and exposes them to additional 

risks. 

 

Our current theatre model is to operate on two patients per day in three or four theatres 

giving us a theoretical activity of 37 cases per week. Working on the premise of a 50 week 

working year we therefore have a maximum activity within working hours of 1850 cases. 

However, since the opening of the BHI our activity has fallen well short of this theoretical 

maximum with levels of activity in the range of 1500-1600 procedures due to a 10-15% 

failure rate to utilise all the theatre slots.  The reasons for this are discussed further below  

Cardiac surgery is a complex activity requiring a whole series of components fully in place 

for it to go ahead safely. Sometimes case cancellation or loss of a theatre slot may be 

unavoidable – for instance in association with complex re-operative surgery or  due to 

unforeseen problems with an operation which consequently overruns the planned operating 

time. However, as we can see in Table 2 a significant proportion of reasons for non-

utilisation of theatre slots are potentially avoidable and we must continue to focus our 

attention in this area to minimise the idle time for resources as valuable as an operating 

theatre and the associated highly trained staff. 
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Table 2. Theatre Session Non-Utilisation Bristol Heart Institute 

2005-2011  

 

05-06 06-

07 

07-

08 

08-

09 

09-

10 

10-

11 

No ITU beds/Gen Surg. given ICU priority 31 60 20 66 56 15 

No perfusionists 2 6 11 2 4 3 

Case overran/long first case 21 44 38 51 51 40 

No ITU staff 14 4 29 11 11 4 

Patient unfit/treatment plan change 10 5 12 23 27 36 

No theatre staff/emergency overnight 49 29 49 24 15 28 

Unable to admit (No ward 

bed/Norovirus/A&E alert) 

11 0 22 44 9 31 

Emergency in catheter laboratory 2 3 7 7 0 0 

No surgeon 6 8 10 8 7 7 

Miscellaneous 19 5 7 22 42 69 

       

TOTAL 165 164 205 258 222 233 

Available Operating Slots 1519 1542 1577 1593 1739 1699 

% Non-Use  Rate 11 11 13 16 13 14 

 

If we examine this data in detail the many causes for non-use of the theatre slots has a 

familiar feel to it with the14% rate very similar to previous years. We must continue to target 

those areas where the loss of a case looks potentially avoidable, for example, those patients 

found to be unfit where a suitable replacement patient cannot be found at short notice.  In 

reality the failure to replace such a patient is in our view more of a marker of very high bed 

occupancy levels. In the past with a little more flexibility in the bed numbers a substitute 

patient could have been found and as a consequence a theatre slot would not have been 

wasted. Another important cause of lost theatre sessions has been cases lost because of 

first case overruns.  This has prompted a planned theatre overrun in the hope that this would 

reduce this area of cancellation.  We continue to work hard on this problem from both the 

clinical and the managerial standpoints but it remains a significant cause of our failure to 

achieve our activity targets for cardiac surgery. 
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Risk Stratification 
 

Risk stratification is the term used to describe the estimation of the operative risk for an 

individual cardiac surgical patient. This is important for a number of reasons; it allows the 

surgeon to communicate the perceived operative risk to a patient and his/her family and it 

allows comparison of outcomes for different groups of patients, treated by different surgeons 

between different centres or indeed countries. If there are to be such comparisons then it 

has been recognised that risk stratification of cardiac surgical patients is a vital component of 

this process. 

 

Historically the profession has tended towards the use of additive systems which allot points 

for elements of risk such as increased age or poor left ventricular function which generates a 

score for an individual patient where a higher total score denotes a higher predicted 

operative risk. 

 

Like many units around the UK we have been using the EuroSCORE system which was 

derived from a large dataset collected and analysed in the early 1990s (5).  Its application in 

large numbers of patients worldwide has proven successful, and it has been widely used in 

comparisons of surgical practice.  A revised version, the logistic EuroSCORE recognises the 

same risk factors but assigns different weightings to each factor and the final risk prediction 

is derived from these weightings using a more complex formula. This has been felt to offer a 

more accurate model for risk prediction particularly in higher risk patients. 

 

However, the nature of such systems is that they become outdated as clinical practice 

advances; even the logistic EuroSCORE has been shown to overestimate contemporary 

operative risk and has therefore been recalibrated by the SCTS (6,7,8).  It is also a tool which 

may be deficient when applied to specialised circumstances like complex adult congenital 

problems and thoracic aortic surgery. 

 

At the same time as the efforts of the SCTS to recalibrate the EuroSCORE a further project 

to redesign this model of risk prediction was carried out. The Bristol Heart Institute 

participated in the data collection for a new and updated EuroSCORE II and this has now 

been published and released for wider application (www.euroscore.org).  This new model 

has been applied to contemporary UK data and has been recommended for widespread 

application although interestingly the area where it was found to predict contemporary risk 

least well was in the CABG group(9).   

http://www.euroscore.org/
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Figure 7 shows the change in the original EuroSCORE profile of our patient population over 

the last 10 years. The mean observed EuroSCORE in the cohort under study was 

5.3(NICOR 10-11 mean EuroSCORE 5.3).  We have now observed the EuroSCORE profile 

for 10 years and have seen the overall mean additive score increase by 1 over this period of 

time. Overall the trend is towards a reduction in the proportion of lower risk patients and an 

increase in the proportion of higher risk patients. 

 

 

It is important, given the continuing preoccupation with the results of individual surgeons, to 

consider whether there is any evidence of risk-averse behaviour among cardiac surgeons 

which could be detrimental to patients. The potential reaction of some surgeons to 

increasing scrutiny could be to protect themselves by the avoidance of operating on high risk 

patients who have potentially the most to gain from successful surgery. 

 

This is a complex area which is not easily analysed or even identified. Some authors have 

suggested because the risk profile in their centres has worsened this is suggestive that there 

is no evidence of risk-averse behaviour (10). However, absence of evidence is not equivalent 

to evidence of absence and the worsening risk profile of cardiac surgical patients is 

multifactorial and can still mask risk avoidance. 

 

The SCTS has responded to this concern by excluding all emergency and salvage patients 
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from the comparative risk adjusted analyses. This data is now presented as crude mortality 

data for individual units.  Professional behaviour is difficult to predict and the actual effect of 

an initiative like this may be totally different from that predicted.  While the SCTS clearly 

state this is a concern and that efforts are being made to understand and guard against this, 

actual data is hard to come by (8).  

 

Analysis of the risk profile of patients under the care of individual surgeons using non-

parametric testing showed significant differences  in the risk profile for all cases( Kruskal-

Wallis; p <0.001) and also or CABG( Kruskal-Wallis; p = 0.005)(figs 8,9). The cause of such 

variation is complex. In general the CABG group is a large group which is more 

homogeneous so it is less easy to understand differences in this area.   
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Risk-averse behaviour may play its part, not least because a period of risk adverse 

behaviour may determine cardiological referral practices in an on-going fashion. In addition, 

there may be individual differences with the defined specialist areas of expertise of surgeons 

and the associated differences in risk associated with those patient groupings.  Some 

surgeons may have particular expertise in treating patients at high predicted operative risk 

and it may be right that they are encouraged to do so. Indeed the SCTS appear to have 

endorsed  this approach stating -  “ Some surgeons as a result of their technical skill, sub-

specialist interest or personality may be better suited to the higher risk cases and achieve 

better results”(8). One thing to bear in mind, however, is that despite the efforts to protect 

surgeons from unfair public scrutiny by scientifically sound procedures and analysis we must 

remember that behaviour in everyday surgical practice is not necessarily dictated by 

scientific rigour or rational behaviour in difficult professional situations. 

 

Surgery for Ischaemic Heart Disease 
Surgery for ischaemic heart disease remains the major component of our workload 

comprising 56% of all procedures carried out (850/1514procedures).  In 2010-2011 a total of 

824 isolated primary coronary artery bypass grafting procedures (ipCABG) were undertaken 

with a total of 17 deaths(2.1%vs 1.5%NICOR 2010-11;2.2% EACTS 2006-8).  Overall this 



26 

 

represented a small increase in the number of isolated primary CABG cases undertaken in 

comparison to 2009-10 but with mortality higher than the national average of 1.5%. 

 

 

 

The outcome for the year of study is always a disappointment when outcomes fall below a 

national average but it should be remembered that this is a relatively small cohort in a single 

year. If we examine our performance from 2008-2011there were 39 deaths in 2342 

procedures (1.7%) (NICOR 2008-11=1.5%). However, we must also remember that the 

contemporary NICOR figures have the emergency and salvage cases removed. Overall 

these are good results which stand comparison with national and international standards (fig 

10). 
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Figure 15 shows our mortality rates for ipCABG for the last five years stratified for 

EuroSCORE and these are compared to mean UK outcomes for the years 2004-8.  In all but 

one of the groups our mortality rate was lower than the UK figure available for comparison. 

Of note in the highest risk grouping (EuroSCORE > 9) we observed a mortality rate of 8/32 

patients, whereas the national figure was substantially less at 11%. Although these are small 

numbers in a single year the figure stands out and is worthy of further investigation. 

Bristol continues to be one of the leading centres in the UK and indeed the world for “off 

pump” coronary artery surgery with a high percentage of CABG cases undertaken without 

the use of a heart-lung bypass machine.  In the 2010-2011 there was a minor decline in this 

to approximately 70% of cases undertaken off pump (571 procedures).  This compares to 

the figure for the UK as a whole of around 19.1% (NICOR 2010-11) and in Europe around 

21%(EACTS 2006-8) and this has remained in the 17-20% range for a number of years.  
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In our centre the crude mortality rates for on and off pump CABG were 3.9% (10/259) and 

1.2% (7/571) respectively (P =<0.001).  This disparity is similar to international data from 

EACTS of 2.9% and 1.4% for on and off pump surgery (EACTS 2006-8). Whether these 

differences reflect differences in the patient profile or a genuine reduction in mortality related 

to the off pump technique is uncertain. Certainly in prospective randomised studies there 

have been few differences in major outcomes, although large observational series from 

registries like New York State have shown a lower early mortality for off-pump surgery, but a 

higher late intervention rate despite adjustment for differences in the population(11). This 

interesting area is the subject of a major on-going research study by the SCTS.  

 

To a large extent, the proportion of patients who undergo CABG without CPB is mainly 

related to the preference and expertise of the individual consultant teams rather than specific 

patient characteristics.  This is apparent in Figure 17 where it is clearly shown that some 

surgeons undertake almost all operations without CPB, while others undertake almost all 

operations on-pump: in our unit six surgeons predominantly undertake off-pump surgery.  

Previously we had thought it likely that, as techniques became more refined, late adopters 

would gradually learn the “off pump” technique.  However, as the conclusions regarding 

outcomes have remained contentious and the overall uptake of the technique in the UK 
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appears to have stalled this now seems less likely than previously.  Minimally invasive 

CABG for those with single vessel disease of the LAD continues to be undertaken in 

relatively small numbers of patients (26 - 3.2%) of all ipCABG. 

 

 

The overall mean number of grafts for the patients undergoing ipCABG in 2010-2011 was 

2.66 a slight decline from the 2.73 observed in the previous year.  Further analysis shows 

the mean number of grafts in the on and off-pump groups to be 2.95 and 2.60 respectively. 

This difference has been statistically significant for many years (One way Anova p=<0.001). 

As the technique has matured there is now little change from year to year but it is clear that 

consistently fewer grafts are performed in the off-pump group. 
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It is widely accepted that the use of an internal mammary artery (IMA) as a bypass graft to 

the left anterior descending coronary artery is associated with better outcomes than the use 

of long saphenous vein.  The percentage of patients in our centre receiving this graft was 

96.6% in the year of study.  This compares to the UK figure of 95.4% (NICOR 2008-11). 

 

The number of patients receiving two or more arterial grafts has fallen to around 16.1% 

(fig19).  As a group we accept the principle that arterial grafts and particularly internal 

mammary grafts have a better late patency than saphenous vein grafts as this has been 

shown to translate into improved late survival and a reduction in late cardiac events and 

recurrent angina.  Although these factors should continue to stimulate their use where 

possible, the increasing age of the patients, the high percentage of urgent in-hospital 

patients coupled with the increased technical complexity of using multiple arterial grafts are 

all factors that may dissuade surgeons from using them more liberally.  The observed 

reduction is mainly in the use of the radial artery graft which may be a consequence of the 

rather disappointing late patency data from recently reported trials which indicate that 

biologically its long term performance is only slightly superior to saphenous vein (12).  

 

 

In our practice the proportion of patients undergoing re operative CABG remains small at 

1.1% (10 Procedures). For a further year there were no deaths in this group.  Over the last 
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12 years we have undertaken 306 procedures with 10 deaths (3.2%;CCAD 6.6% 2004-8). 

This is a good achievement in what can be a difficult group of patients.  While PCI 

approaches have gained precedence in this area in suitable cases redo CABG can be 

undertaken at low risk and should be considered in any patient who develops Ischaemia 

after primary CABG. 

There were 16 other procedures for ischaemic heart disease with two deaths. This is a 

miscellaneous group which includes the relatively high risk group of patients undergoing post 

infarct VSD closure and left ventricular aneurysm resection. 

 

Surgery for Valvular Heart Disease 
 

In 2010-2011, a total of 474 procedures were undertaken for valvular heart disease, which 

represents 31% of our overall workload. This was an 11% fall from the 531 procedures 

undertaken in 2009-10, which was an all-time high.  Of these 474 procedures, 165 patients 

underwent concomitant CABG (35%) in association with their valve surgery.  Within the 

whole group there were 17 deaths (3.5%). 

Aortic Valve Replacement (AVR) is the most common procedure undertaken for valvular 

heart disease.  A total of 315 AVRs were undertaken with seven deaths (2.5%). 

For the first time for a number of years, the number of AVRs declined from a high in 2009-
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2010 of 337 procedures: a 6% reduction in activity.  This is in the context of a doubling of the 

number of AVRs in 10 years from around 150 between the years 1996-2000 to over 300 in 

the last 3 years of activity (Fig 20).  This is a trend which has also been seen nationally with 

a massive increase from around 2000 procedures in 2001-2 up to 4440 procedures in 2009-

10.   

 

 

There were 179 isolated primary AVR with 3 deaths (1.7%; NICOR 2010-2011 1.8%). Over 

the last 12 years we have undertaken 1957 ipAVR with a total of 49 deaths (2.5%) which 

represents an excellent achievement and is consistent with both national and international 

standards.  In the current period, four patients underwent redo AVR with one death. This 

means over the last four years there have been 36 redo procedures with two deaths (5.5%) 

which suggest that a first reoperation can be undertaken with a modest increase in hospital 

mortality in comparison with a first operation.   

 

A total of 121 patients underwent primary AVR in association with CABG with 2 deaths 

(1.7%: NICOR 2010-2011 3.6%; EACTS 2006-8 5.5%). This was an exceptional result which 

is consistent with our outcomes in recent years.  Since 1996 we have undertaken 1235 

AVR/CABG with 55 deaths (4.4%) which are excellent results, bearing in mind that the UK 

figure in 2001 was 6.8%and 5.3% in 2004-8(CCAD). 
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There continues to be a marked predominance of implantation of biological prostheses 

which probably reflects both the age of our patients and the changing options in the patient 

with a degenerate biological prosthesis.  The projected further development of transcatheter 

Aortic Valve Implantation (TAVI) as an option for re-intervention in this situation may also be 

influencing this. Currently the mean age of our patients remains around 70 years and 83% of 

the prostheses implanted are biological. 

 

 

 

At the Bristol Heart Institute over the last four years a multidisciplinary team including 

cardiologists, surgeons, and anaesthetists has embarked on a programme of TAVI.  This 

technique has been successfully expanded to include transapical, transaxillary and 

transfemoral approaches. The patients have been carefully selected and predominantly 

elderly and at the higher end of the surgical risk spectrum.  To date a total of 153 procedures 

have been performed with 10 hospital deaths (6.54%).  It remains to be seen what impact 

this initiative will have on the applicability of conventional AVR but is a rapidly evolving field. 

 

The other major area of valve surgery relates to the mitral valve and in western societies the 

predominant aetiologies are degenerative and ischaemic.  In degenerative aetiologies 

particularly, mitral valve repair is preferred to prosthetic valve replacement because of better 

late outcomes, preservation of left ventricular function and avoidance of anticoagulation in 
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many cases.  Even asymptomatic patients with severe mitral regurgitation stand to benefit 

from early valve repair but the benefit in these situations clearly depends on the potential for 

effective mitral valve repair.  Successful mitral valve repair programmes have a number of 

key ingredients including cardiologists and anaesthetists committed to careful anatomical 

evaluation of the mitral valve both pre and perioperatively and a limited number of surgeons 

performing higher volumes of procedures to enable them to regularly apply a range of 

contemporary repair techniques.   

 

During 2010-11 a total of 128 procedures were performed for isolated mitral valve disease 

+/- CABG. This represented a 15% fall in activity from the peak of 151 procedures in 2009-

10. Of these, 38 procedures involved concomitant CABG (25%).  There were 76 primary 

mitral valve procedures with or without ablation of atrial fibrillation with no deaths which 

compares favourably to the UK mortality of 4.2% for isolated primary mitral valve procedures 

(CCAD 2004-8).  Over a total of 15 years we have achieved an institutional mortality of 3.4% 

(30 deaths in 873 procedures) which compares favourably to the current UK average of 

4.2%.   

 

Mitral Valve Replacement (MVR) was undertaken in 42 patients and of these 20 underwent 

mechanical valve replacement (48%).  The proportion of patients undergoing mechanical 

MVR is higher than with AVR because the relative advantages of the bio prosthesis in the 

mitral position are perhaps less. Bio prosthetic valves are less durable in the mitral than the 

aortic position and there is also less likelihood of avoiding anticoagulation with the propensity 

for AF in these patients.  In 38 procedures for mitral valve repair/replacement with 

concomitant CABG (+/- AF ablation) there were two deaths (5.3%).   

 

This takes Bristol’s outcome for these patients over the 15 year period to 27 deaths from 401 

procedures (6.7%), which is below a contemporary UK average of 9.4% (CCAD 2004-2008). 
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Of the 128 patients who underwent primary mitral valve surgery (+/-CABG, +/- ablation), 

there were 86 who underwent valve repair(67.2%). This is a modest decline (Figure 22)   

from the high of both numbers of repairs (112) and the proportion of repairs (87%) recorded 

in 2009-10.  During this year a number of minimally invasive mitral valve procedures were 

successfully undertaken.   

 

The most recent NICOR report concentrates on mitral valve surgery. It shows a fall in the 

crude mortality for isolated primary mitral valve repair from 1.4% in 2001 to 0.7% in 

2010(BHI 2010-11, 0 deaths/50 procedures, 0%). For isolated first time mitral valve 

replacement the crude mortality has fallen from 5% in 2001 to 3.2% in 2010(BHI 2010-11; 0 

deaths /20 procedures, 0%). In addition, for the period 2008-2011 the BHI achieved, along 

with eight other centres the benchmark level of 80% of valves with degenerative aetiology 

undergoing valve repair.  292 mitral valve repair procedures for degenerative aetiologies 

were carried out during that time period which was the second largest in the UK. All of these 

figures are pointers to the observation that this is part of our service which is achieving 

success both in terms of overall activity as well as perioperative outcomes. 
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Fig 23 Repair Rates for Degenerative Mitral Valve Disease in UK Centres 2008-11 

(Reproduced by kind permission of SCTS) 

 

There were six combined mitral and tricuspid valve repair procedures with no deaths.  

Radiofrequency ablation of atrial fibrillation at the time of mitral valve surgery is considered a 

potential valuable adjunct in avoiding the need for long term anticoagulation.  In the year of 

study a total of 29 patients underwent concomitant ablation. This represents a decline in the 

application of this particular technique and it is possible that this decline is related to some 

concerns about the effectiveness of the procedure in restoring sinus rhythm in the long term.   

Outcomes for patients undergoing combines aortic and mitral valve procedures were 

disappointing with five deaths in 16 procedures (31%).  Over the last 14 years we have 

undertaken 147 procedures with 13 deaths (8.8%). 
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Adult Congenital Heart Disease (ACHD)   
 

The Bristol Royal Hospital for Children together with the Bristol Heart Institute provides a 

comprehensive clinical service for children and adults suffering from congenital heart 

disease.  The designation of the Bristol service in the last 12 months through the “Safe and 

Sustainable” review of congenital cardiac services should provide the impetus for further 

development of these services. The recently announced re-evaluation of this has however 

cast some doubt on the eventual outcome of this process. This service covers a much wider 

geographical area than the adult service extending into South Wales and Devon and 

Cornwall. A further influence on this service will be the designation of ACHD services with 

clear definitions of what conditions should be cared for by the specialist doctors who provide 

this service. Any patients over the age of 16 are treated within the BHI. Patients with 

congenital heart disease are living longer and this service is projected to expand for a 

number of years.  

  

In terms of the presentation of these procedures within this report, because some of these 

patients fall into standard categories for the procedure based analysis we use, particularly 

those with valvular heart disease and operations on the aorta are reported in those sections 

rather than within the section for ACHD procedures. 

 

In the current year of study there were 49 procedures undertaken with one death but if all the 

procedures were included in this group it would be approaching 100 procedures  

 

Table 3 Distribution of ACHD Procedures 2010-11 

  

Type of Procedure No 

ASD/AVSD 17 

PVR/RVOTO 14 

Ebsteins and Related 7 

LVOTO 4 

Coarctation 1 

Other 6 

Totals 49 
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Surgery of the Thoracic Aorta 
 

This year saw a further 21% increase in activity in this area up to 103 procedures per year 

following on from the steady increases observed in recent years. There has been a doubling 

of activity in the past five years and this is the largest number of thoracic aortic 

reconstructions performed in a single year.   

 

Table 3 Changes in Aortic Surgery with Time 

 

 

Year 
Aortic 

procedures 
Total 

procedures 
Percentage Deaths 

Mortality 
rate 

2001 37  1,127  3.3% 3  8.1% 

2002 41  1,105  3.7% 3  7.3% 

2003 43  1,170  3.7% 9  20.9% 

2004 46  1,485  3.1% 7  15.2% 

2005 34  1,414  2.4% 4  11.8% 

2006 67  1,430  4.7% 5  7.5% 

2007 62  1,471  4.2% 7  11.3% 

2008 76  1,405  5.4% 5  6.6% 

2009 85  1,561  5.4% 7  8.2% 

2010 103  1,514  6.8% 10 9.7% 

 

 

 

The increase in this area now means this surgery amounts to nearly 7% of our activity. The 

expansion in activity in this area is probably due to a combination of factors: there has been 

an increased use of cross sectional imaging such as CT scanning for chest conditions which 

has revealed more asymptomatic aortic disease; clearer guidelines for treatment have been 

developed for acquired and congenital aortic diseases; results have improved so that these 

procedures can now be offered to older patients in the degenerative grouping.  In this year 

there were 10 deaths in this relatively high risk group resulting in an overall mortality of 

9.7%.  Over the last 14 years we have undertaken 788 thoracic aortic reconstructions with 

89 deaths. The overall mortality of 11.3% remains below the last published UK figure of 

12.9% (CCAD 2004-8). 
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Table 4 Distribution of Thoracic Aortic Reconstructions 2010-11, BHI 

 

 No Deaths Mortality (%) 

Replacement of  Ascending Aorta 31 5 16.1% 

Ascending  Aorta + AVR 18 - - 

Replacement of Ascending Aorta + Arch 6 1 16.6% 

Composite Aortic Root Replacement 36 3 8.3% 

AVR Conserving Root Replacement  2 - - 

Composite Aortic Root Replacement + Arch 3 1 33% 

Arch Only 1 - - 

Descending  Aorta 6 - - 

Total 103 10 9.7% 

     

Postoperative Recovery and Morbidity 
 

Over a number of years we have observed the postoperative length of stay falling from a 

median of around 9 days in 2000 to around 7 days in the current year of study. There has 

been enormous pressure to reduce hospital stay across all hospitals but this is not a simple 

measure. We know that hospital stay roughly correlates with the risk profile related to 

urgency of surgery and factors like age and left ventricular function.  In addition to this there 

may be other influences, including a steadily reducing access to convalescent type care as 

well as more difficulty in repatriation to referring centres because of the pressure on these 

facilities. This is another area where we seem to be running hard to stand still. 
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It is interesting to compare our own performance (mean 9.9 days) with the national picture 

with a postoperative stay of around 10days (CCAD09-10). Over a number of years, hospital 

stays both locally and nationally, has changed very little, despite increasing efforts by 

hospital teams to reduce bed occupancy and improve the efficiency of postoperative care. 

We have now implemented an extensive Day of Surgery Admission Programme and an 

Enhanced Recovery Programme both of which are initiatives designed to reduce hospital 

stay. We will observe their effect over the next couple of years. 

 

In the recent past we have been struggling to produce comprehensive data with respect to 

postoperative complications. However, one area where we have maintained a high level of 

data completeness has been in the area of reoperation for bleeding. This is an important 

complication because it is associated with a worse outcome for patients and increases 

intensive care stay and hospital stay. In addition it can use theatre staff in the night 

impacting on the following days theatre activity as well as the effects, both clinical and 

economic of the additional use of blood and blood products. In last year’s report we 

highlighted that the frequency of this complication had risen to 3-4%.  
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This continues to be a concern with the rate rising in the year of study to 5.5% and is in 

excess of the most recent UK figures of 3.8% (NICOR, 2010-11). We may try to explain this 

by changes in the use of antiplatelet agents and it is true to say that we have been 

persuaded by our cardiological colleagues to continue aspirin up until the time of operation in 

patients with coronary artery disease in response to a small number of myocardial events in 

patients awaiting surgery. Further scrutiny of this area is indicated and individual surgeon 

data is fed back to individual surgical teams as part of our quality improvement programme. 

 

Figure 26 shows trends in our transfusion practice. The huge drop in our red cell usage over 

the past 10 years is consistent with the increasing attention paid to blood conservation in 

modern cardiac surgical practice. This trend has shown a reverse in the last couple of years. 

Currently between 40-50% of patients receive a red cell transfusion and 20-30% of people 

receive platelet transfusions (Fig 26). We may again speculate that this relates to an 

increase in our willingness to operate on patients on antiplatelet agents but this is worthy of 

further investigation and effort both in terms of the benefits to patients and the cost of blood 

and blood products.   
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In order to minimise the confounding effects of changes in the risk profile of the patients and 

their age and fitness we have also examined transfusion rates in a subset of our patients 

who might be deemed at low risk for transfusion.  This group has been defined as: 

 Isolated primary CABG –elective or urgent 

 Under 75 years and over 55kg 

 Patients who did not undergo reoperation for bleeding 

 No Intra-Aortic Balloon Pump  
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Only around 20% of these patients received red cell transfusions in the year of study and the 

trend shows a static profile. This is in contrast to the platelet transfusion rate where there 

has been a marked increase in these patients. We might attribute this to the increased use 

of antiplatelet agents but equally the absence of a commensurate increase in red cell usage 

may suggest that this increase is more likely related to a change in the threshold for platelet 

transfusion.  There is a case for further study in this area and a reinvigorated blood 

conservation programme. 

 

Monitoring of Surgical Performance  
 

We have now completed 15 years of prospective monitoring of clinical performance. In the 

1990s we simply submitted our individual mortality data for isolated primary CABG to the UK 

Cardiac Surgical Register. In those days, data were neither risk adjusted nor validated. 

Since then, data requirements and presentation have gone through a series of changes. 

In this document we present surgeon specific outcomes for ip CABG, ipAVR, all procedures 

and also emergency and salvage procedures. We now upload all our records to the National 

Institute for Cardiovascular Outcomes Research at UCL who produce an annual report 

which is available for download  – www.ucl.ac.uk/nicor/audits/Adultcardiacsurgery .  In 

http://www.ucl.ac.uk/nicor/audits/Adultcardiacsurgery
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addition the SCTS has now taken on the hosting of the outcomes data for the UK and this is 

now presented on a new website: 

 

http://www.lightmediadev.co.uk/scts/patients/default.aspx 

 

There continues to be controversy in the cardiothoracic surgical community as to whether 

the presentation of surgeon specific results is beneficial or not; indeed not all centres 

contribute to this initiative or present their own surgeon-specific data.  However, the Medical 

Director of the NHS, Sir Bruce Keogh, has declared that a range of surgical specialties will 

present surgeon-specific data by July 2013.  

 

On the positive side, it has generally been observed that, where quality improvement 

programmes provide feedback information with respect to outcomes, then outcomes will 

improve (8).   The reductions in the mortality of cardiac surgery in the UK have been heavily 

trumpeted as evidence for the benefits of this programme and of public disclosure. It is also 

generally seen as positive that such information is available for patients to make an informed 

choice about where they go for surgery and the individual surgeon of choice. 

 

On the negative side, we see that quality improvement programmes with public disclosure 

appear to have a similar beneficial effect on clinical outcomes to those with no disclosure - 

bringing into doubt the benefit of the ‘public aspect’ of disclosure above that of performance 

monitoring(13).  Indeed, only around 12% of patients have been found to consult surgeon-

specific data prior to treatment (14).  There is also no evidence from North America of a shift 

of patients from high to low mortality centres (15), and even surgeons themselves have said in 

informal surveys that they would not base their own choice of surgeon on mortality data. It is 

of interest that colleagues in the USA have decided on a different approach with data 

presented from cardiac surgical centres or group practices rather than individual surgeons.  

This decision is qualified by the statement that “Program leaders have an ethical and 

professional responsibility to carefully monitor the performance of their individual 

surgeons”(16).  In addition, the Society of Thoracic Surgeons in North America has developed 

a composite of 11 markers of quality for CABG procedures and there is a detailed 

justification of these choices. This therefore extends their quality initiative beyond mortality 

as a marker of quality of care (16-21).   

 

 A great concern is that disclosure of surgeon-specific data could actually work against 

public interest by encouraging risk-averse behaviour, with surgeons not taking on high-risk 
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cases.  While the data to supports the notion that there is no evidence of risk averse 

behaviour because of the increasing risk profile of the cardiac surgical population this 

constitutes “absence of evidence” rather than “evidence of absence”. There is currently no 

systematic data collected relating to patients turned down for surgery. Disclosure stimulates 

competitive behaviour between surgeons and centres, encourages ‘gaming’ in a number of 

areas, and has the potential to have a negative impact on teaching which may be 

detrimental in the long term.  We must also remember that the psychology of disclosure is 

such that it may affect the practice of some surgeons but not others, and will depend on 

individual circumstances.  There is also further potential to damage cardiac surgical services 

with the potential for surgeons to feel impeded in their ability to offer opportunities to 

surgeons in training, the potential for innovation and also for research and development to 

be hindered. Again there is no clear evidence of such an effect but the paucity of data 

suggests that complacency would be inappropriate.  

 

Our strategy in this area has been to conform to the national approach and in this document 

we present the data analysed at national level for the patients under the care of this centre 

for the period from 2008-2011.  This data is presented for ipCABG, ipAVR, all cases and 

emergencies and salvage cases. The data is presented for individual surgeons, identified by 

their GMC numbers and for the unit as a whole. 

 

The main way in which this data has been presented is as a funnel plot.  A funnel plot is 

actually two plots: the first is an X-Y plot of surgeon mortality rate against the number of 

procedures adjusted for the risk of the population (this is represented as the single data point 

for a surgeon or a hospitals); the second is an X-Y plot of 95% and 99% confidence intervals 

based on national outcomes data (these are represented as the two red and green lines for 

outlying performance).  There is inevitably a delay in the central process of monitoring and it 

must be considered best practice for units to monitor their performance at a local level which 

is a practice we have tried to adhere to.  The system of risk stratification against which the 

comparison is made has been indicated in the illustration depending on which iteration of the 

EuroSCORE has been applied. 
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Fig 28. All Cardiac surgery 2008 – 2011, EuroSCORE funnel plots (Reproduced by kind 

permission SCTS) 

 

Fig 29. ipCABG  2008 – 2011, EuroSCORE funnel plots (Reproduced by kind 

permission SCTS) 
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Fig 30. IpAVR, 2008 – 2011, EuroSCORE funnel plots (Reproduced by kind permission 

SCTS) 

 

Fig 31. Emergency and salvage procedures, 2008 – 2011, EuroSCORE funnel plots 

(Reproduced by kind permission SCTS) 

   

These data indicate that the outcomes for patients undergoing surgery in our centre in all 

categories conform to expected contemporary UK and international standards. 
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Fig 32. All Cardiac surgery 2008 – 2011, EuroSCORE funnel plots (Reproduced by kind 

permission SCTS) 

 

Fig 33. ipCABG, 2008 – 2011, EuroSCORE funnel plots (Reproduced by kind 

permission SCTS) 
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Fig 34. ipAVR, 2008 – 2011, EuroSCORE funnel plots (Reproduced by kind permission 

SCTS) 

 

 

Fig 35. Emergency and Salvage cases, 2008 – 2011, EuroSCORE funnel plots 

(Reproduced by kind permission SCTS) 
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The plots for individual surgeons show that outcomes for patients at the BHI between 2008-

11 were within accepted guidelines for all risk models for ipCABG, ipAVR and emergency 

cardiac operations. 

 

For on-going monitoring of outcomes after CABG we have been using the Sequential 

Probability Ratio Test (SPiRiT)(22).  This test takes the form of a simple adaptation of a 

cumulative “observed-expected” plot, with horizontal thresholds which are risk-adjusted.  

Figure 36 shows the SPiRiT plot for the last three years to determine whether the mortality 

rate of any firm is approaching double the national rate using EuroSCORE as the basis for 

risk-adjustment.  No firm even remotely approaches such a level of underperformance.  

Figure 36 is a similar plot to test whether any firm has managed to perform at half the 

national mortality rate after adjusting for case-mix.  
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Fig 36 Sequential Probability Ratio Test(SPiRiT)plot for doubled mortality rate ipCABG 

BHI 2008-11 
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Fig 37 Sequential Probability Ratio Test (SPiRiT)plot for halved mortality rate ipCABG 

BHI 2008-11 
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Appendix 1 – Mortality rates for commonly performed procedures compared to 

national figures. 

 

  1996/7 – 2006/7 

  Number Deaths 
Mortality 

Rate 
Lower 
bound 

Upper 
bound 

CCAD 
2008 

Isolated CABG 8,849  111  1.3% 1.0% 1.5% 1.5% 

Redo CABG 256  10  3.9% 1.9% 7.2% 4.1% 

Aortic valve 
procedure 1,245  40 3.2% 2.3% 4.4% 2.8% 

AV + CABG 770  32  4.2% 2.8% 5.9% 5.3% 

Mitral Valve 
procedure 612  28 4.6% 3.0% 6.6% 4.1% 

MV + CABG 262  19  7.3% 4.4% 11.3% 9.4% 

AV + MV Procedure 100  4  4.0% 1.1% 10.2% 8.1% 

Aortic 462  60 13.0% 9.9% 16.7% 12.9% 

       Table 5 – Outcomes for commonly performed procedures 1996 - 2007  

 

 

  2007/08 - 2010/11 

  Number Deaths 
Mortality 

Rate 
Lower 
bound 

Upper 
bound 

CCAD 
2008 

Isolated CABG 3,226  50  1.5% 1.3% 2.1% 1.5% 

Redo CABG 50  0  0.0% 0.0% 0.0% 4.1% 

Aortic valve 
procedure 704  10  1.4% 0.5% 2.3% 2.8% 

AV + CABG 465  23  4.9% 1.7% 8.7% 5.3% 

Mitral Valve 
procedure 255  3  1.2% 1.3% 1.7% 4.1% 

MV + CABG 128  6  4.7% 3.4% 9.7% 9.4% 

AV + MV Procedure 54  10  18.5% 7.1% 35.7% 8.1% 

Aortic 326  29  8.9% 6.6% 11.3% 12.9% 

 

Table 6 - Outcomes for commonly performed procedures 2008 - 2011 
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Appendix 2 - Distribution of procedure types between surgical firms 1st April 2010 – 

31st March 2011 

 

  CABG Valve 

Valve 
+ 

CABG Aortic Congenital Other 
Valve+ 
other Total 

Angelini, G D 77 17 9 2 0 0 0 105  

Ascione, R 62 51 21 2 0 6 8 150  

Asimakopoulos, G 156 29 19 12 0 7 4 227  

Bryan, A J 96 49 23 45 0 11 1 225  

Caputo, M 13 10 3 2 17 3 3 51  

Ciulli, F 76 33 17 1 0 8 4 139  

Hutter, J A 124 43 26 7 0 2 0 202  

Murphy, G 95 21 22 14 0 5 2 159  

Yeatman, M 103 16 12 6 0 7 1 145  

Grand Total 802  269  152  91  17  49 23  1,403  

Table 7. 
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Appendix 3 – Individual Surgeons record 

 

   

 

 
 

      Mr IC Cutwell 
         Journal for the period: 1st April 2010 - 31st March 2011 

      
Data source: PATS database 

        

Compiled by: 
 

Alan Davies, Clinical Data Manager, Bristol Heart Institute 
    

          

  

Mean 
EuroScore 

Number as 
supervisor 

Teaching 
rate 

     Mr IC Cutwell's procedures 225  5.7  92  41% 
     UNIT total procedures 1514  5.4 

       Percentage of unit workload 14.9% 
        

    

Mortality Rate Analysis 

  
ICW UNIT ICW UNIT 

Operative Priority Count %age Deaths Procs Rate Deaths Procs Rate 

Elective 142  63.1% 54.0% 5  142  3.5% 13 818 1.6% 

Urgent 12  5.3% 3.7% 2  12  16.7% 11 56 19.6% 

Emergency 1  0.4% 0.1% 0  1  0.0% 1 2 50.0% 

Salvage 70  31.1% 42.1% 3  70  4.3% 25 638 3.9% 

Total 225      10  225  4.4% 50  1514  3.3% 

          

    
Mortality Rate Analysis 

  
ICW UNIT ICW UNIT 

Cardiac Procedures Count %age Deaths Procs Rate Deaths Procs Rate 

CABG only 96  42.7% 55.0% 2  96  2.1% 17 833 2.0% 

CABG + Valve 23  10.2% 10.6% 1  23  4.3% 4 160 2.5% 

CABG + Valve + Other 7  3.1% 1.1% 0  7  0.0% 2 17 11.8% 

CABG + Other 9  4.0% 1.7% 1  9  11.1% 2 25 8.0% 

Valve 48  21.3% 19.1% 1  48  2.1% 9 289 3.1% 

Valve + Other 24  10.7% 7.1% 4  24  16.7% 9 108 8.3% 

Other (inc congenital) 18  8.0% 5.4% 1  18  5.6% 7 82 8.5% 

Total 225      10  225  4.4% 50  1514  3.3% 

          

    
Mortality Rate Analysis 

Use of Bypass (isolated primary CABG) 

 
ICW UNIT 

    ICW UNIT Deaths Procs Rate Deaths Procs Rate 

 
Count %age             

OFF pump 11  11.7% 69.1% 0  11  0.0% 7  569  1.2% 

ON pump 83  88.3% 30.9% 2  83  2.4% 10  255  3.9% 

Total 94      2  94  2.1% 17  824  2.1% 

          

    
Mortality Rate Analysis 

All grafts (isolated primary CABG) 

  
ICW UNIT 

    ICW UNIT Deaths Procs Rate Deaths Procs Rate 

 
Count %age             

1 1  1.1% 7.8% 0  1  0.0% 0  64  0.0% 

2 17  17.9% 28.8% 0  17  0.0% 4  237  1.7% 

3 58  61.1% 49.2% 1  58  1.7% 11  405  2.7% 

4 19  20.0% 14.0% 1  19  5.3% 1  115  0.9% 

5 0  0.0% 0.4% 0  0  0.0% 1  3  33.3% 

Total 95      2  95  2.1% 17  824  2.1% 

          

    
Mortality Rate Analysis 
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Arterial grafts (isolated primary CABG) ICW UNIT ICW UNIT 

  Count %age Deaths Procs Rate Deaths Procs Rate 

One or more arterial grafts 92  96.8% 90.5% 2  92  2.2% 15  746  2.0% 

Two or more arterial grafts 7  7.4% 16.1% 0  7  0.0% 0  133  0.0% 

          

    
Mortality Rate Analysis 

isolated primary valve replace/repair 

 
ICW UNIT 

    ICW UNIT Deaths Procs Rate Deaths Procs Rate 

 
Count %age             

Single 47  97.9% 93.3% 1  47  2.1% 6  249  2.4% 

Double 1  2.1% 6.7% 0  1  0.0% 3  18  16.7% 

Triple 0  0.0% 0.0% 0  0  0.0% 0  0  0.0% 

Total 48      1  48  2.1% 9  267  3.4% 

          Complication Rates ICW UNIT       ICW UNIT 

  

 
Count 

   
%age 

  

 
Total Total Missing Note 

     IABP post operative 11  56  0  
  

4.9% 3.7% 
  Tracheostomies 4  39  8  

  
1.8% 2.6% 

  Reop for bleeding/tamponade 11  82  0  
  

4.9% 5.4% 
  New haemodialysis 15  75  8  

  
6.7% 5.0% 

  Strokes - Perm 3  9  8  
  

1.3% 0.6% 
  Strokes - TIA 2  6  8      0.9% 0.4% 
      ICW UNIT 

      Median time to extubation (hours) 8  7  
      

          SCTS marker operation: ipCABG mortality 
           ICW UNIT UK2008 

     Total operations performed 
 

132  824  22808  
     Total deaths 

 
2  17  335  

     Mortality rate 
 

0.0% 2.1% 1.5% 
     Mean EuroScore   4.1 3.9 3  
     

          SCTS marker operation: ipCABG Mortality by EuroSCORE Group 
     

 
ICW UNIT 

UK2004-
8 

EuroSCORE Group Total %age Deaths Rate Total %age Deaths Rate Rate 

0-1 13 13.7% 0 0.0% 145  17.6% 0  0.0% 0.3% 

2-3 28 29.5% 0 0.0% 240  29.1% 1  0.4% 0.6% 

4-5 25 26.3% 0 0.0% 205  24.9% 2  1.0% 1.4% 

6-7 16 16.8% 1 6.3% 136  16.5% 3  2.2% 3.1% 

8-9 9 9.5% 1 11.1% 64  7.8% 3  4.7% 5.5% 

>9 4 4.2% 0 0.0% 34  4.1% 8  23.5% 11.7% 

TOTAL 95   2 2.1% 824    17  2.1% 1.8% 

          

          DEATHS DURING PRIMARY ADMISSION 

Last name 1st name MRN Opdate Procedure EuroSCORE 
 Smith John 

 
1234567 24/02/2011 Other  

 
10 

  Doe Jane 
 

1234567 07/02/2011 CABG only 8 
  Smith John 

 
1234567 29/01/2011 Other  

 
10 

  Doe Jane 
 

1234567 23/12/2010 Valve + other 6 
  Smith John 

 
1234567 21/12/2010 Valve + other 14 

  Doe Jane 
 

1234567 01/11/2010 CABG + other 16 
  Smith John 

 
1234567 14/06/2010 Valve only 7 

  Doe Jane 
 

1234567 17/09/2010 CABG + valve 7 
  Smith John 

 
1234567 10/06/2010 Valve + other 11 

  Doe Jane 

 
1234567 24/06/2010 CABG only 7 
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Mr IC Cutwell is 1234567  
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Appendix 4 - Bristol Royal Infirmary: Clinical Outcomes for Adult Cardiac Surgery 

Expected figures used are as follows: 

Table 8 CABG & Table 9 AVR - observed mortality by EuroSCORE from SCTS 2008 (p 154, 198) 

Table 10 All other procedures – EuroSCORE 
 
  

Isolated primary CABG 

                     
  

2008-09 
 

2009-10 
 

2010-11 
 

Cumulative 2008-11 

  
 

  Actual Expected 
 

  Actual Expected     Actual Expected 
 

  Actual Expected 

Name   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate 

Angelini, G D 
 

93  1  1.1% 1.2 1.3% 
 

83  0  0.0% 1.5 1.8%   76 1 1.3% 1.0 1.3%   252 2 0.8% 3.7 1.5% 

Ascione, R 
 

72  1  1.4% 1.0 1.4% 
 

55  1  1.8% 0.8 1.4%   63 1 1.6% 1.1 1.8% 
 

190 3 1.6% 4.8 2.5% 

Asimakopoulos, G 
 

122  1  0.8% 2.1 1.7% 
 

143  4  2.8% 2.6 1.8%   155 5 3.2% 3.1 2.0% 
 

420 10 2.4% 14.7 3.5% 

Bryan, A J 
 

78  0  0.0% 1.8 2.3% 
 

114  1  0.9% 2.5 2.2%   95 2 2.1% 2.0 2.1% 
 

287 3 1.0% 7.3 2.6% 

Caputo, M 
 

11  0  0.0% 0.1 0.9% 
 

16  0  0.0% 0.2 1.3%   14 1 7.1% 0.3 2.0% 
 

41 1 2.4% 1.3 3.2% 

Ciulli, F 
 

88  1  1.1% 1.4 1.6% 
 

109  3  2.8% 1.9 1.8%   75 1 1.3% 1.7 2.2% 
 

272 5 1.8% 8.3 3.1% 

Hutter, J A 
 

122  5  4.1% 2.7 2.2% 
 

129  1  0.8% 2.8 2.2%   120 3 2.5% 3.0 2.5% 
 

371 9 2.4% 14.5 3.9% 

Murphy, G 
 

103  0  0.0% 1.8 1.7% 
 

90  0  0.0% 1.5 1.7%   93 0 0.0% 2.0 2.1% 
 

286 0 0.0% 3.3 1.1% 

Yeatman, M   51  2  3.9% 1.0 2.0%   69  1  1.4% 0.9 1.3%   103 3 2.9% 1.9 1.8%   223 6 2.7% 7.9 3.6% 

Total   740  11  1.5% 13.1 1.8%   808  11  1.4% 14.7 1.8% 
 

794 17 2.14% 16.1 2.0% 
 

2342 39 1.7% 43.9 1.9% 
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Isolated primary AVR 

  
2008-09 

 
2009-10 

 
2010-11 

 
Cumulative 2008-11 

  
 

  Actual Expected 
 

  Actual Expected     Actual Expected 
 

  Actual Expected 

Name   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate 

Angelini, G D 
 

30 0  0.0% 0.5 1.7% 
 

24 0  0.0% 0.5 1.9%   15 0 0.0% 0.3 2.1%   69 0 0.0% 1.3 1.8% 

Ascione, R 
 

7 0  0.0% 0.1 1.4% 
 

8 0  0.0% 0.1 1.3%   8 0 0.0% 0.1 1.4% 
 

23 0 0.0% 0.3 1.4% 

Asimakopoulos, G 
 

21 1  4.8% 0.6 2.9% 
 

23 0  0.0% 0.6 2.7%   23 0 0.0% 0.7 3.0% 
 

67 1 1.5% 1.9 2.9% 

Bryan, A J 
 

33 1  3.0% 0.5 1.5% 
 

37 0  0.0% 0.8 2.2%   44 0 0.0% 0.9 2.1% 
 

114 1 0.9% 2.2 2.0% 

Caputo, M 
 

5 0  0.0% 0.2 4.0% 
 

6 0  0.0% 0.1 1.0%   2 0 0.0% 0.0 0.6% 
 

13 0 0.0% 0.3 2.1% 

Ciulli, F 
 

16 0  0.0% 0.4 2.5% 
 

12 0  0.0% 0.2 1.9%   11 0 0.0% 0.3 2.8% 
 

39 0 0.0% 0.9 2.4% 

Hutter, J A 
 

27 1  3.7% 0.8 3.0% 
 

47 0  0.0% 1.0 2.1%   36 2 5.6% 1.5 4.1% 
 

110 3 2.7% 3.3 3.0% 

Murphy, G 
 

18  0  0.0% 0.5 2.8% 
 

13  0  0.0% 0.5 3.6%   17 1 5.9% 0.6 3.8% 
 

48 1 2.1% 1.6 3.4% 

Yeatman, M   13  0  0.0% 0.3 2.3%   9  1  11.1% 0.3 3.1%   15 1 6.7% 0.4 2.8%   37 2 5.4% 1.0 2.7% 

Total   170  3  1.8% 3.9 2.3%   179  1  0.6% 4.1 2.3% 
 

171 4 2.3% 4.9 2.9% 
 

520 8 1.5% 12.9 2.5% 

All procedures 
                        

  
2008-09 

 
2009-10 

 
2010-11 

 
Cumulative 2008-11 

  
 

  Actual Expected 
 

  Actual Expected     Actual Expected 
 

  Actual Expected 

Name   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate   No. Deaths Rate Deaths Rate 

Angelini, G D 
 

149  5  3.4% 3.7 2.5% 
 

132  0  0.0% 2.9 2.2%   105 1 1.0% 4.5 4.3%   386 6 1.6% 11.1 2.9% 

Ascione, R 
 

144  5  3.5% 5.0 3.5% 
 

162  3  1.9% 3.6 2.2%   150 1 0.7% 7.4 4.9% 
 

456 9 2.0% 16.0 3.5% 

Asimakopoulos, G 
 

194  5  2.6% 6.1 3.1% 
 

230  11  4.8% 6.3 2.7%   227 10 4.4% 12.0 5.3% 
 

651 26 4.0% 24.4 3.8% 

Bryan, A J 
 

193  4  2.1% 8.6 4.5% 
 

246  3  1.2% 8.4 3.4%   225 10 4.4% 12.9 5.7% 
 

664 17 2.6% 29.9 4.5% 

Caputo, M 
 

74  1  1.4% 3.4 4.6% 
 

63  1  1.6% 1.6 2.5%   51 2 3.9% 2.7 5.4% 
 

188 4 2.1% 7.7 4.1% 

Ciulli, F 
 

170  7  4.1% 6.1 3.6% 
 

210  11  5.2% 6.6 3.1%   139 5 3.6%      5.6    4.0% 
 

519 23 4.4% 18.3 3.5% 

Hutter, J A 
 

206  10  4.9% 7.9 3.8% 
 

210  4  1.9% 6.5 3.1%   202 12 5.9% 12.5 6.2% 
 

618 26 4.2% 26.8 4.3% 

Murphy, G 
 

151  3  2.0% 4.6 3.0% 
 

36  0  0.0% 4.5 12.4%   159 3 1.9% 8.7 5.5% 
 

346 6 1.7% 17.8 5.1% 

Yeatman, M   95  7  7.4% 3.6 3.8%   98  4  4.1% 2.2 2.2%   145 6 4.1% 7.0 4.9%   338 17 5.0% 12.8 3.8% 

Total   1376 47  3.4% 49.0 3.6%   1387  37  2.7% 42.6 3.1% 
 

1403 50 3.6% 99.3 7.08% 
 

4166 134 3.2% 190.9 4.6% 

 

 

 


