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Foreword

This is the twelfth annual report from the cardsacgical unit at the Bristol Royal Infirmary.
The database now contains detailed, prospectivalgated data on nearly 16,000 patients
who have undergone cardiac surgery under our datging this time we have set a number
of objectives to satisfy:

1) Comprehensive data collection with direct uploadimthe Central Cardiac Audit
Database with surgeon specific data available loatily and from the Care Quality
Commission website.

2) A research database for the conduct of clinicaassh and service improvement in
association with the Academic Departments of CarBuargery and Anaesthesia.

3) A-resource for the conduct of local clinical ayatibjects to inform and direct our
practice.

4) An administrative tool to produce operation noted discharge summaries.

This document describes a successful year wherediuvity at 1471 procedures has been
very close to our target of 1500 procedures withaavailable clinical facilities. The activity
for the last three years has been between 1,4@@-Ihperations, suggesting that this is the
ceiling within the current facilities. Indeed, evi® achieve this has required a certain amount

of out of hours working to cope with the demanduagent patients.

We have continued to struggle to meet waitingtésgjets and reduce waiting times for urgent
in-hospital patients, which remain higher than éseptable. There remains concern among
clinicians that the pressure to achieve waitingetiiargets for elective patients where clinical
priority may be low sometimes compromises the cdrmore urgent patients in the hospital
where no such waiting time targets apply. The nagierational problem we struggle with is
the large variations in the rate of referral of amgin-hospital patients and our need to

maintain short waiting times with a relatively ftkdevel of cardiac surgical activity. Our



inability to regularly meet short waiting times forgent in hospital patients has meant that a

significant number of urgent in patients have besfarred to London centres.

Despite the increasing role of percutaneous coyangervention (PCI) in acute coronary care,
demand for cardiac surgery in our part of the negemains high. This is almost certainly due
to the overall increase in the provision of cardgital services, coupled with the ageing
population and our ability to achieve good clinicasults in elderly patients. The idea that
coronary artery surgery would become rapidly olisokgth the development of PCI appears
to have been over-optimistic: both approaches angptementary — rather than competing —
therapies; with increasing understanding of theiepatgroups best served by either

intervention.

The year 2009 represents a landmark in the developof cardiac services in Bristol with the
opening of the new Bristol Heart Institute in Mayhis gives us a marvellous opportunity to
develop a top-class cardiovascular care facilityctviive hope will allow further integration of

the clinical service with the very active programafescientific research within the research
arm of the Bristol Heart Institute. Few other heaantres in the UK will have opportunities

like this and we must grasp the chance firmly.

On a national level, the Healthcare Commission peed its fourth year of surgeon-specific
data for cardiac surgery, with most surgeons inUKeparticipating in this initiative. Given

that surgeon-specific data is now well-establisimethe public domain it is hard not to note
the decided cooling of interest of the media. Iegiag with the perceived need for perpetual
reorganisation, the Healthcare Commission has lssolved and replaced by a new

organisation, the Care Quality Commissiaw{v.cqc.org.ul, the new independent regulator

of healthcare in England. One of the stated aifhtki® new organisation is to publish a whole

range of outcomes data for hospitals for a rangdi@jnoses and procedures to allow the



public access to more information with which to mak choice. The challenge for cardiac
surgery is to continue the good record it has amdketelop other measures which can be used

to judge quality of care rather than just in-patimortality as the only index of quality.

On a local level, the main issue has been the ressw@vailable for data collection and audit.
The demand for data at a national level has seitallith eight national datasets in the adult
cardiac domain, which is far greater than in ottignical areas. This has meant that all our
resources in terms of personnel and time have deemted to the completion of national

audits. We have welcomed Trudy Gale as an audilitééor and she has already made a
significant difference to our ability to supportcéd audit projects, which had fallen by the
wayside. What must be clear is that for any majorical department the collection of

accurate clinical data is of paramount importantais is true whatever use data are put to -
whether this is audit, research, service evaluatiorservice improvement. It has to be
recognised that such endeavours require approfuatieng and staffing, and that the value of

the information far outweighs the cost of dataexdibn.

Thanks again go to Dr Alan Cohen for his ongoing amajor contribution to the overall

project. We acknowledge the contribution of Daviddh to this project over many years. |
am extremely grateful to the Clinical Trials Unit the Academic Department of Cardiac
Surgery for their help with data analysis, in pard@ar Katie Pike. Jane Sims and Chris

Gummer continue to work hard to sustain our higiele of data completeness.

Alan J Bryan
Consultant Cardiac Surgeon
April 2009
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1. Introduction

We are already at the end of our thirteenth yeadatf collection. This has been a long
journey with many changes along the way. In the520@eport | outlined the evolution of

presentation of cardiac surgical data, startindpuhie UK Cardiac Surgical Register in 1977
and followed by the National Adult Cardiac Surg&gtabase (NACSD) in 1994, until this

was absorbed into the Central Cardiac Audit Dal@€AD) in 2004.

In the current situation we directly upload ourad&a CCAD via the internet. We receive
regular feedback on data quality, and it is thidehich is used for the surgeon-specific data
presented on the Care Quality Commission webgitdedd, cardiac surgery outcomes remain

some of the only surgeon-specific data publishatiénUK:

http://heartsurgery.cqgc/index.aspx

In addition to this we continue to present and jglibsurgeon- and anaesthetist-specific data
on an annual basis on a local level. Given theqaar history of the cardiac surgical service
in Bristol we tend to present more detailed infaliorathan is presented elsewhere because

we feel the need to stay at the forefront in tiesaa

Despite this rapid evolution in data collection gmdsentation, our core objective remains the
same: to collect comprehensive and complete ddbarespect to pre-operative characteristics,
operative treatment and post-operative outcomeh (batly and late) for all patients under our
care. All other objectives, and all other benagitshis project stem from this one fundamental

principle.



2. Data Collection and Reporting

The data presented and analysed in this documentfaar every adult cardiac surgical
procedure undertaken in the Bristol Royal Infirmagrdiac surgical unit betweeri' April
2007 and 3% March 2008. In addition, we have used the whai¢alohse of 14,863

procedures to observe trends in practice betw&dpfil 1996 and 3% March 2008.

We continue to collect data prospectively using Bagient Analysis and Tracking System
(PATS - as licensed by Dendrite Clinical Systems.)Lt Data are recorded on a proforma
which follows the patient on their journey from adsion to discharge, and thus is very much
a multi-disciplinary effort. Core data items arethgaed according to the guidelines of the
Society for Cardiothoracic Surgery of Great Britand Ireland (SCTS), and these are
supplemented by a number of additional variableseey by the PATS steering group

(appendix 6) as being pertinent to a particulaa afanterest or concern.

The debate over online versus paper methods ofctéitzction continues and our philosophy
is to move towards direct data input. At the tiniemoting we have invested in a new web-
based ‘front-end’ for the PATS system that is farenuser-friendly, and there is an increasing
proportion of data input directly although it israntention for the moment to continue to

collect the data on paper.

Our unit supplies data on a regular basis via arseiaternet link directly to the CCAD, from
which the Care Quality Commission and Strategic ltHeduthorities may review our
performance. Though the mechanics of this are lnaygomated and straightforward, data are
not sent out of the unit until they are thorougbhecked and validated. This is a substantial
ongoing task. To date our unit has submitted 000 data records to CCAD for cardiac
surgery procedures dating back to 1996, and hasdbntributed significantly to the overall

knowledge-base. The value of a robust nationadlzese is considerable; the key value



arguably being the ability to track the life statfsevery patient in the longer-term. Our
linkage to CCAD thus now means we are able to atelyr ascertain mortality data beyond
discharge — something which hitherto had reliednupantacting general hospitals, GPs, care-
homes and relatives — and we fully expect to see find ten-year survival analyses appearing
in future editions of this report. These will be shinteresting indeed, for the real benefits for

most patients do not accrue in our theatres andsyaut in their everyday life post discharge.

3. Overall Surgical Activity

Between April £ 2007 and March 312008 a total of 1,471 adult cardiac surgical opena
were performed in the cardiac surgical unit at ®fiRoyal Infirmary. This was very similar
level of activity to the 1,430 cases performed Yeestr but still leaves us some way short of the
target of 1,500 procedures which the current plodisievelopment was expected to achieve

(Figure 1).

Figure 1: Surgical activity 1st April 1991 —March 2008
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The step up in activity from 2003-4, which has rberaintained, suggests that we have
reached a further ceiling within the current fagilthough we now look forward to utilising
the reconfigured and expanded facilities within tieev Bristol Heart Institute. Nevertheless,
this is a high level of activity which(reasonablgllows us to consider ourselves a major
cardiac centre. It should be noted that, even thith level of activity, we still find ourselves
struggling to meet both elective and urgent waitiimge targets - suggesting that there is
further scope for modest expansion and our tasgtet achieve an additional 200 cases within
the new centre.

Mortality (defined as death during the primary asion to the base hospital ie the BHI) for
the period under study was 2.7% (40 deaths in 1pt@dedures) which is virtually the same
as that achieved last year (CCAD 3.1% 2007-8). s&érmitcomes bear comparison with other
similar institutions both nationally and internatadly. Figure 2 shows our annual mortality
rate in comparison to the UK as a whole, and ineganwe have managed to achieve an
overall mortality rate lower than the national ag® in all but one of the last 12years.

Figure 2: Mortality rate comparison for all causéhbspital deaths
1st April 1996 — 31 March 2008
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The overall distribution of the type of cardiacgeny undertaken during 2007-8 is provided in
Table 1. The steady decline in the proportionwfworkload which is coronary artery bypass

grafting (CABG) has continued and this has read83d in the current year.

Table 1: Activity and mortality by procedure type
1 April 2007 — 3% March 2008

Procedure Number % Deaths Rate
(%)
Isolated primary CABG 854 58.1 11 1.3%
Other IHD 39 2.7 2 5.1%
Valve 288 19.6 7 2.4%
Valve + CABG 165 11.2 10 6.1%
Thoracic Aorta 62 4.2 7 11.3%
Adult Congenital 43 2.9 1 2.3%
Other 20 1.4 2 10.0%
ALL TYPES 1,471 40 2.7%

Figure 3 clearly shows this decline with a 10% ¢adér less than 10 years from a high of 72%
in 1999-2000. This is a trend observed nationatiy internationally(CCAD 07-08, Primary

CABG 56.9%). Fortunately (for the service), theckine has been matched by an increase in
other areas of our activity: for the first time ®n1996 we have undertaken more than 450

valve procedures, and this now makes up more tG&tn& our overall activity.

Valve surgery increased to a total of 453 procesjutee highest we have ever recorded and a
13% increase over 2006-7. Of all the procedureleriaken for valvular heart disease, 36%
involved concomitant CABG, which is a reflection tfie ageing surgical population.
Operations on the thoracic aorta were stable atleliel of 60-70 procedures per year
maintaining the increase observed in the previaer.y There were also 43 procedures for
adult congenital heart disease, one of our targateas, a 50% increase on the previous year’'s

activity.
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Figure 3: Trend in isolated primary CABG activity
1% April 1996 — 31 March 2008 (n=9,703)
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4. Demographic and Geographical Characteristics

The most consistent characteristic of the populatiodergoing cardiac surgery has been
increasing age. In our unit the mean age at aperduring 2007-8 was 66.1years (range 19 -
88 years)(CCAD 07-08 mean 66.1yrs). If we exanfiigaire 4 we see that the mean age has
increased by one year every two years of studypahticular there continues to be an increase
in the proportion of patients over 80 undergoinggsty. Although there was a small decrease
in the current year of study this figure remainguad 8% of our total patient population.
These changes mirror many similar areas of heakhicawestern societies and it is at least
reassuring that, despite the demanding techniceepsred to achieve good results in this age
group, we are increasingly able to justify opernagin elderly patients based on the acceptable

mortality and functional benefit that accrues fremecessful surgery.
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Figure 4: Trends in age on admission for surgery
1% April 1996 — 3% March 2008 (n=14,820)
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With regard to gender differences in our patierfpation, there is an overall 3.8:1 ratio of
males to females (figure 5). These reflect, wéebe| the well-known gender differences in
the prevalence of coronary artery disease rattar #my difference in treatment or access to
treatment. As expected, the proportion of womegresater in the older age group as the

protective effect of oestrogens against coronasgalie begins to lessen.
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Figure 5: The relation between age and gender
1 April 2007 — 3% March 2008 (n=1,471)
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The geographical origins of the majority of ourigats have not changed significantly over
the last year with the patients coming from Batlel®nham and Gloucester, Swindon,
Taunton, Weston-Super-Mare and Yeovil, as well@asBristol patients (Figure 6). The most
notable percentage swing between 2005-6 and 20@&s7an increase in cases coming from

Gloucestershire and the Cotswolds.

We have to compete successfully for patients witieiocardiac surgical providers and we can
only do so if we provide a top-level service. Witle advent of initiatives likPatient Choice
we have to provide care which is perceived to biggh standard by patients and their relatives

as well as the referring cardiological centres.
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Figure 6: Referral patterns by Primary Care Trust
1% April 2006 — 3% March 2007 (n=2,740)
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5. Organisation, Operative Priority and Waiting Times

Over the last few years the targets for treatméntpatients with heart disease have
progressively decreased to a level where we nouat wkective patients within a 18 week
referral to treatment time. This represents altgiam in the efficiency of the treatment of
patients with heart disease. Nevertheless, evémnahese shorter timescales, judgements
will still need to be made with respect to urgemfytreatment. There will continue to be
competing pressures to achieve elective waiting tiangets yet achieve clinically appropriate

treatment for urgent patients.

The designations of operative priority accordingtite Society of Cardiothoracic Surgeons
(SCTS) have been standardised for many years ask thave been discussed in detail in

previous reports. There are four categories: iglectirgent, emergency and salvage. The vast
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majority of our patients are either classed astale’ — meaning they are a routine admission
from home — or ‘urgent’, when their cardiac coratitis deemed threatening enough that they
remain in hospital awaiting surgery. In 2007-8 thetern of operative priority showed a
certain amount of change with a fall in the projoortof urgent in hospital patients to 37%
(Figure 7). This is almost certainly due to th@auat of underprovision of services resulting in
some of our network partner hospitals choosingetwdsncreasing numbers of urgent patients
to London providers. Across the UK as a whole @728 about 30.7% of the patients were

non-elective(CCAD).

Figure 7: Caseload priority by financial year
1 April 2003 — 3% March 2008
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Currently within the Avon, Gloucester and Wiltshi@ardiac Network our aim is to treat
urgent in-patients within 10 days of admission whis usually 5-7 days from referral.
However, when a substantial proportion of the senis based around an urgent patient
caseload then the fluctuation in referral numbeen cause problems. These are

understandable if we examine Figure 8 where wetkeefrequency of referral of urgent
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patients by month during the financial year 20073he monthly rate of referral varies from
less than 37 to 66: a very large variance. In pralcterms, this means in order to effectively
manage the service we have to have the capacityrpto cope with the elective waiting list
targets but also to deal effectively with varyingmbers of urgent patients within a very short
timescale. To do so requires either excess cgpacitope with peak demands for the service
or considerable flexibility in routine cardiac sioa activity to deal with these peaks.
Unfortunately, cardiac surgical activity cannottbemed on and off like a tap, and therefore it
follows that some excess capacity is required @l @ddth both elective targets and urgent
patients. Without excess capacity urgent patienistnsit in hospital beds for prolonged

periods around the region. This is wasteful andegp them to additional risks.

This kind of ‘real world’ observation demonstrathe Achilles heel of calculations of cardiac
surgical activity based on a target population:ytli@l to take into account the natural
variation in the level of referral of both urgemidaelective patients if strict waiting times are

to be observed.

Figure 8: Monthly referral patterns for urgent iospital transfers
1 April 2007 — 3% March 2008 (n=587)
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In 2007-8 our basic model of activity was operatomytwo patients per day in three theatres,
which is six cases per day, and a total of 32 casesveek(we have an additional theatre
available one day per week). Thus working a 50-wgekr we can theoretically attain a
maximum activity of 1,500 cases provided thererareases lost. However, at present we are
losing cases at 5% - 15% per month and it doeaké thuch of a mathematician to realise we
are going to struggle to realise our projectedvagtiwithin the theatre base currently
available. Cardiac surgery is a complex activiteding a whole series of components fully in
place for it to safely go ahead. Sometimes caseetiation is unavoidable - for instance a
complicated case or unforeseen problems with syiligeat patient which over-runs the theatre
booking to occupy the whole day. However, as maysben in Table 2, a significant
proportion of reasons for cancellation of caaesavoidable, and we must continue to focus
our attention on this area to minimise the idleetifar resources as valuable as an operating
theatre and the associated highly trained staff.

Table 2: Reasons for cancellation
1 April 2005 — 3% March 2008

05-06 | 06-07 | 07-08
31 60 20

No ITU beds
No Perfusionist 2 6 11
Case overran/long first case 21 44 38
No ITU staff 14 4 29
Patient unfit 10 5 12
No theatre staff/emergency overnight 49 29 49
Unable to admit(No wd bed/Norovirus/A&E alert) 11 0 22
Emergency in catheter laboratory 2 3 7
No surgeon 8 10
19 5 7

Miscellaneous

TOTAL 165 164 205

Available Operating Slots 1519 | 1542 | 1577

10.8 10.6 13

% Cancellation Rate
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If we examine the current year of study in compmarito the preceding year there has been an
increase in the number of cases lost, resulting disappointing 13% of possible operating
slots. In keeping with previous years, we sawgaiitant number of potential operating slots
lost because of prolonged cases or unforeseengmgbhs well as no ICU beds from time to
time. However, 07-08 saw us lose a significant beinof operating slots because of shortages
of ICU staff(14%) and inability to admit patientedause of lack of ward beds, Norovirus or
an A&E bed alert (10.7%). In addition, we continwestruggle with theatre staffing with
problems particularly arising if there was an emay overnight. In each of these areas we
may argue that each cause of lost cardiac surg&myt a major cause in itself but the problem
is that the sum total adds up to a lot of poter#atiac surgery slots being wasted and this is
then reflected in increased waiting times for patielt does seem disappointing that despite a
lot of effort there remain significant areas whigrghould be possible to improve this situation

and further concentrated effort is required.

Risk Stratification

In assessing the operative risk for an individugtignt, or to allow comparison of outcomes
for different patients treated by different surgeam different centres, it is vital that there is
some objective measure of case severity. The gsimie has tended towards use of additive
systems which accord points for elements of rifde Increased age or poor left ventricular

function, with a higher total score denoting a leighperative risk.

Like many units around the UK we have been usireg ébiroSCORE system, which was
derived from a large dataset collected in the ek®§08". Its application in large numbers of
patients world-wide has proven successful, andag been widely used in comparisons of
surgical practice. The euroSCORE was initially eleped so that the calculated value
broadly approximated to the predicted operativetatity, in percentage terms. However, the

nature of such systems is that they become out@etedinical practice advances, and recent
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analyses of outcomes indicates that the most comiolen of euroSCORE - the logistic
euroSCORE - overestimates contemporary operatisie oy a factor of about two and
therefore requires recalibrati8f. It is also a tool which has been shown not tokweell in
specialised circumstances like complex adult coitgleproblems and thoracic aortic surgery.
Nevertheless, we find the euroSCORE extremely helpfinforming our practice, and until it

is superseded by an updated standard we will agstio use it in its present form.

Figure 9 shows the change in the euroSCORE profiée the last five years. There has been
little change in this profile in the last year witte mean remaining at 4.8(CCAD 07-08 Mean
euroSCORE 3.8). We have observed the euroSCORiepiar the last eight years and we
have seen the overall mean score increase by EOtbis time: a modest increase. When
significant numbers of urgent numbers of patientenf our overall population are referred
elsewhere it is difficult to make clear judgemerrtishow our population is changing.

Figure 9: euroSCORE distribution by financial year
1 April 2003 — 3% March 2008 (n=6,953)
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Given the increasing focus (or seeming preoccuphtigth cardiac surgical results we must
consider whether there is any evidence of risksevérehaviour. This is a complex area and
one which our colleagues in the North-West havenéxed this in detail. They conclude that,
because the risk profile in their area has beemtaiaed or worsened, there is no evidence of
risk-averse behaviollt In our practice at Bristol we can see that pasién the higher-risk
groups continue to increase as a proportion ofctseload, and therefore it is reasonable to
conclude that there is similarly no evidence oftaystic risk-averse behaviour. However,
without any record of numbers of patients who mayalvised against surgery it is hard to
make hard scientific observations in this area. sivigply do not know how the risk profile

might have looked in the absence of public disaesi surgeon-specific results.

In fact, if we look at some of the ways in whichr atient profile is changing (Figures 10 -
12) we can observe some trends. There does appeacent years, and certainly since 2002,
to be a trend towards a lower proportion of pasewmtith severe left ventricular(LV)
dysfunction which regression analysis revealedetdighly statistically significant (p<0.001).
Currently in Bristol about 3.9% of our patients baevere LV dysfunction compared to the
6.4% in the UK as a whole(CCAD 07-08). What we 'd&now is whether this represents a
change in approach to treatment, a change in abferactices for surgery or a change in the
willingness of surgeons to undertake CABG in pdsiemith severe LV dysfunction. There is
an obvious trend in the timing of surgery in raatito myocardial infarction(Ml), with an
increase in the proportion undergoing surgery witB@ days. This almost certainly reflects
the increasingly acute nature of cardiovasculae @rd the recognition that CABG can, in
most cases, be undertaken after seven days of eamtal infarct without any additional risk

of mortality.

Lastly, the increasing role of PCI in treating pkeowith coronary artery disease is reflected in

the increasing proportion of our patients - nowuab 8% - who have undergone a PCl. We
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should not necessarily think this represents cabéailed PCI because increasingly the two
therapies are complementary with PCI often nowdesed as a primary therapy in acute Ml
to minimise myocardial damage, and with surgerpgpeimployed beyond the acute phase for
definitive treatment of multivessel disease. Themmplex treatment patterns are not always

obvious from such data.

Figure 10: Left Ventricular Ejection Fraction omaidsion
Isolated primary CABG *1April 1996 — 3% March 2008 (n=9,788)
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Percentage of admissions

Percentage of admissions

Figure 11: Recent Myocardial Infarction
Isolated primary CABG *1April 1996 — 31 March 2008 (n=9,800)
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Figure 12: Previous Percutaneous Coronary Inteiwent

Isolated primary CABG *1April 1996 — 31 March 2008 (n=9,883)
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When we analyse the risk profile of patients unither care of individual surgical firms we
found statistically significant differences withspect to all procedures (p<0.03; Kruskal-
Walllis) but not for isolated primary CABG (p=0.4ruskal-Wallis). Figures 13 and 14 show
the mean risk profiles for individual firms and wan see that there is considerable variation
across the spectrum of risk scores for all procesilnut a much closer grouping for CABG
patients. The cause of such variation is compeame surgeons may have a stated expertise
in treating patients at high operative risk anchdty be right that they are encouraged to do so.
The focus on outcomes for cardiac centres andichais has become sufficiently intense that
it is hard to believe that this does not influepegient selection. The notion that risk-adjusted
data will protect surgeons from unfair public somytis scientifically sound but scientific

rigour cannot be assumed to be applied to evergdayical practice.

Figure 13: euroSCORE by surgeon firm with standardrs of mean
All procedures 1** April 2007 — 3% March 2008 (n=1,471)
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Figure 14: euroSCORE by surgeon firm with standairdrs of mean
Isolated primary CABG 1% April 2007 — 3% March 2008 (n=854)
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6. Surgery of Ischaemic Heart Disease

The surgery of ischaemic heart disease remainsnth@r component of our workload
comprising some 61% of our workload (893/1471 pdoces). In the year under scrutiny a
total of 854 isolated primary CABG (ipCABG) opemats were undertaken with a total of 11
deaths (1.3%; 1.4% CCAD 2007-8). This represeatsthall fall in overall activity from the
previous year with a mortality just less than tla¢ional average of 1.4%. The proportion of
our work constituted by ipCABG continues to fallayeby year and is now down below
60%(CCAD 07-08 56.9%). If we add our activity tlyisar to the previous 10 years we have
undertaken a total of 9,703 ipCABG operations waithoverall institutional mortality of 1.3%.
These are excellent results which will stand comgpar with any national or international

standard (figure 15).
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Figure 15: Isolated primary CABG mortality ratertde
1% April 1996 — 31 March 2008 (n=9,703)
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Figure 16 shows our mortality rates for ipCABG fthre last five years stratified for

EuroSCORE, and compared to UK outcomes for thenGirzhyear 2003-4. In the current year
of study, in all but one group, our mortality rates lower than the UK figure available for
comparison. In the highest risk group the numbeesvery small with large errors around the

mean.

26



Figure 16: Mortality rates by euroSCORE group
Isolated primary CABG (n=4,330)
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The proportion of off-pump CABG cases has increasext the last twelve months to around
75% of all CABG work (Figure 17) most likely due ttee appointment of another consultant
surgeon Mr George Asimakopoulos who predominarmtpérs off-pump techniques. Bristol
continues to be one of the leading centres in tewith a very high percentage of cases
undertaken without cardiopulmonary bypass. In the the figure is around 20% (CCAD
2007-8), but this is steadily rising as more sungeand more centres adopt the technique. In
our centre, with non risk-adjusted data, the mitytahtes for on and off pump CABG surgery
were 0.9% and 2.2% respectively. If we comparahdeaver a period of seven years when
there has been substantial use of the techniquefiguees become 1.5% and 1.2%
respectively. This difference is not statisticallygnificant (p<0.21). In prospective
randomised studies, there have been few differemcesiajor outcomes although large
observational series from registries like New Y&tlate have shown a lower early mortality
for off-pump surgery, but a higher late interventiate despite adjustment for differences in

the populatiof? .
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Figure 17: Trend in cardiopulmonary bypass use
Isolated primary CABG April 1 1996-March 312008 (n=9,703)
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The proportion of patients who undergo CABG withoatdiopulmonary bypass is related to
preference (or expertise) of the individual surfjiteams rather than specific patient
characteristics. In Figure 18 we see that somgesms undertake CABG surgery almost
exclusively without CPB, while others undertake @dtall operations with CPB. In our unit
six surgeons predominantly undertake off-pump syrgend this seems likely to increase as
techniques become more refined and late adopteduglly learn the technique. It may
ultimately be hard to agree whether or not thera major difference in certain ‘endpoints’,
but it seems likely that the technique will be a@alpby the majority of cardiac surgeons in

any case.
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Figure 18: Cardiopulmonary bypass use (blue colwm) mean graft rate (red line)
by surgical firm for isolated primary CABG
1% April 2007 — 3% March 2008 (n=854)
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The mean number of grafts per patient in isolatéchgry CABG was 2.72, which shows a
small fall from last year. This is interestingfasthe previous few years a steady increase has
been observed which has been attributed to theigeolof off-pump surgery.
Table 3: Trends in graft rate for isolated prim&&BG
1 April 1996 — 31 March 2008(n=9703)

Mean grafts  Number of
per patient  procedures

Financial Year

1996 - 97 2.92 733
1997 - 98 2.87 794
1998 - 99 2.77 853
1999 - 00 2.76 77
2000 - 01 2.70 763
2001 - 02 2.65 728
2002 - 03 2.64 727
2003 - 04 2.64 740
2004 - 05 2.66 963
2005 - 06 2.71 899
2006 - 07 2.77 872
2007- 08 2.72 854
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Figure 19 shows that the reduction in the mean rmurabgrafts has been within the off-pump
group as the mean has increased for the on-pumypgrdhis change follows a number of
years where there was increasing convergence afuh&s as the number of grafts by both
techniques approached each other. In the lasttileamean number of grafts in the on and
off-pump groups were 2.59 and 3.06 respectivelyctwhis still statistically significantly

different (Mann-Witney p<0.001).

Figure 19: Mean graft rate by cardiopulmonary bgpase

With 95% confidence intervals for mean

Isolated primary CABG: 31 April 1996 — 31 March 2008 (n=9,703)
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The percentage of patients receiving at least oieeia graft (predominantly the left internal
mammary artery to the left anterior descending rwarp artery) remains high at 95.6%. This
statistic is also often viewed as a further madéegood performance and we will return to this
later in the document. The number of patients w&ogitwo or more arterial grafts has
declined somewhat to around 21% (fig 20). As aupgrave accept the principle that arterial
grafts and particularly internal mammary artery fgrahave a better late patency than

saphenous vein grafts, and this has been shownarslate both into improved late survival
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and a reduction in late cardiac events and recuamgina. These factors should continue to
stimulate their use where possible. The increaagg of the patients, the high percentage of
urgent in-hospital patients coupled with the inseghtechnical complexity of using multiple
arterial grafts may be factors that dissuade sumg&mm using them more liberally. In 2007
— 08 the majority of our multiple arterial grafttjgats received a radial artery graft (165/180,

92%), with only 11%(20/180) receiving a secondriméé mammary artery graft.

Figure 20: Use of arterial grafts in isolated pniyn@ABG
1 April 1996 — 3% March 2008 (n=9,703)
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In our practice the proportion of patients undemgaie-operative CABG remains low at 1.6%
(14 procedures). There were no deaths in thispgrolio gain more of a perspective with
respect to outcomes in this group it may be bétidook at our total experience over the last
eleven years of 270 procedures with 10 deaths (ET¥%D 5.3% 2007-8). This kind of figure

is very typical of many major centres where th& o redo CABG is generally observed as

two to three times higher than the risk of prim&gjBG. While PCI approaches may be
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preferred on occasion, redo CABG can clearly beettaien at low risk, and should be

considered in any patient with recurrent ischaeafter CABG in the past.

There were 25 other procedures for ischaemic hiksgase with two deaths. These tend to be
a higher risk group of patients undergoing concantitprocedures like left ventricular
aneurysm resection, left ventricular remodellinggadures and closure of ventricular septal

defects after myocardial infarction.

7. Surgery of Valvular Heart Disease

In 2007-8 a total of 453 procedures were undertakenvalvular heart disease, which
represents 31% of the overall workload. This i$3&b6 increase from the 402 procedures
undertaken in the previous year. Of these patieb80 (35.3%) underwent concomitant
CABG in association with their valve surgery. Vifithihis group of 453 patients 17 (3.8%)
did not survive their primary hospital stay - whicompares to the most recently available
figure for the UK as a whole of 5.5% (NACSD 2003gRd is also an improvement on our

own previous year's achievement of 5.2%.

Aortic valve replacement (AVR) is the commonestgaidure undertaken for valvular heart
disease. A total of 311 procedures on the aogieevwere undertaken with 9 deaths (2.9%).
This was an increase in activity of 14% over th8 ifocedures undertaken in 2006-7. There
were 168 primary isolated AVR with two deaths (1)2%hich is below the national figure of
1.7% (CCAD 2007-8). Over the last 11 years we haveéertaken 1,413 primary isolated
AVR with 42 deaths, giving a mortality of 3.0%. &kear 2007-8 represents our best results
ever for aortic valve replacement and is the fjesir in some time that we have bettered the
national outcomes data. In the period 17 patienterwent redo AVR with no deaths, which
suggests that we can undertake at least a firgpeeation with little increase in mortality in

comparison to a first operation.
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A total of 124 patients underwent primary aortitveareplacement in association with CABG
with 7 deaths (5.6%). This rate is a little higllean we have managed to achieve in recent
years, but again, if we examine our performanddénlarger cohort, we have undertaken 894
procedures since 1996 with 39 deaths (4.4%), wbachpares favourably with the UK figure

of 4.3% (CCAD 2007-8)

Fig 21. Trends in Aortic Valve Replacement Brigalyal Infirmary
1 April 1996- 3£ March 2008 (n=2,350)
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There has been a major and consistent increaskeeimumber of aortic valve procedures
undertaken in our institution from around 150 betwé&996-2000 to more than 300 in 2007-8.
This represents a doubling of the frequency of ¢fperation in less than 10 years. It seems
likely that as patients get older the frequencyaitic valve disease increases and is more a
reflection of the changing surgical population andpplicability to older patients than any

actual change in surgical technigue. This is adtnehich is mirrored in the UK as a whole
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with an doubling of activity from 1964 aortic valweplacements in 2001-2 up to 3968
procedures in 2007-8.

As was stated earlier, there continues to be a edapkedominance of biological prostheses,
which is a reflection of our aging population. Tage of patients undergoing aortic valve
replacement is around 70 and although in the cuyesr of study there was a small fall in the
mean age to just under 70 the overall trend is afni@creasing age. There is a continuing
trend towards the implantation of biological sutoséis and at 77% this is the highest
proportion we have yet recorded (Figure 21).

In our centre in the last 18 months a multidisciply team including cardiologists, surgeons
and anaesthetists has embarked on a programmeraftg@eous aortic valve replacement.
The patients selected have predominantly been lglgetients at the higher end of the
surgical risk spectrum. The mentorship programae lieen successfully completed with 25
procedures undertaken with good results. It remtrise seen what impact this will have on

the applicability of surgical valve replacement.
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Figure 22: Trend in biological prosthesis use fatia valve replacement
1% April 1996 — 31 March 2008 (n=2,350)
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In recent years the profile of mitral valve diseds®s changed. The aetiology is now
predominantly ischaemic or degenerative rather thanmatic. In degenerative cases mitral
valve repair is preferred because of better longrtesurvival and preservation of left
ventricular function as well as potential freedoranfi anticoagulation. Increasingly, it is
becoming clear that even asymptomatic patients s@tlere mitral regurgitation - particularly
if there is any evidence of left ventricular dysftion - stand to benefit from early valve
repair. There are clear guidelines for referraldorgical intervention, but in some instances

the benefit clearly depends on the potential feeative repair.

Successful valve repair depends on three key ingnesd Firstly, effort has to be invested in
preoperative imaging to precisely define the natiirdne mitral valve abnormality. Secondly,
a range of surgical techniques need to be acquuadicularly in the use of artificial PTFE

chordae to treat prolapse of the anterior mitraflés. Lastly, the very best results are likely to

be achieved by limiting activity to surgeons pemforg at least 25 procedures per year.
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Guidelines for running an effective valve repairve® have been defined and we intend to

move towards this model.

During 2007-8 a total of 111 procedures were peréat for mitral valve disease. Of these 36
procedures involved concomitant CABG (32%). Thisweamajor increase (35%) over the 82
procedures performed in the previous year. In ¥k there were 64 primary mitral valve
procedures with or without ablation of atrial fitation (AF) with one death (1.6%). This
compares favourably when benchmarked against thepbiformance with a mortality of
2.6% for isolated primary mitral valve proceduré&ver a total of 12 years we have achieved
an institutional mortality of 4.4% which is closethe current UK average of 2.5%. Over this
period, with the increasing trend towards valveamrgpmortality has dropped and our own
current performance outperforms average UK perfaonealn the re-operative group there
were 13 procedures with one death.

Figure 23: Trend in isolated primary mitral valepair
1° April 1996 — 31 March 2008(n=915)
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Valve replacement was undertaken in 39 patients phthese 26 underwent mechanical valve
replacement (67%). In 34 procedures for mitral @atepair/replacement with concomitant
CABG (with or without AF ablation) there were thrdeaths (8.8%). This takes the outcome
for our patients over the 11 year period of stuaf2 deaths in 293 patients or 7.5%, which is

again close to the UK average of 7.7% (CCAD 2007-8)

In the 98 patients who underwent primary mitralveaprocedures (+/- CABG,+/-ablation)
there were 60 who underwent valve repair (61%)sTéithe largest number of mitral valve
repairs yet undertaken in the Bristol unit in aginyear and this is set to increase further.
There were four procedures involving concomitarttahiand tricuspid surgery in all of whom
tricuspid valve repair was possible. Figure 23vghthe trend in mitral valve repair at the
BRI, with a trend towards increasing volumes ofratitvalve surgery with an increasing

proportion of patients undergoing reparative proces..

Radiofrequency ablation of atrial fibrillation (ARt the time of mitral valve repair is
considered a valuable adjunct in avoiding the rHeetbng term anticoagulation with warfarin
and its potential complications. In the year afdst 24 patients underwent AF ablation in
association with other valve surgery, the most commf which was mitral valve repair (17

patients).

Joint aortic and mitral valve procedures were utaden in 14 patients with two deaths
(14.0%). Of these, 13 were isolated primary proces! with two deaths. These are small
numbers to draw conclusions from. Over the lasyddrs we have undertaken 114 procedures

with only six deaths (5.3%), which is an excellgrstitutional record.
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8. Other Procedures

a) Adult Congenital Heart Disease
The Royal Bristol Hospital for Children togethertlwiBristol Royal Infirmary provide a
comprehensive clinical service for children andlesdsuffering from congenital heart disease.
This service covers a much wider geographical #nea the adult service, extending into
Devon and Cornwall and South Wales. Those patien¢s the age of 18 are treated in the
BRI. Patients with congenital heart disease lowegker and as a consequence this service will
expand. The service currently includes intervergiccardiology and electrophysiology and

pacing treatments as well as surgical correctiomeait defects.

In terms of the presentation of these procedurdsmihis report it should be noted that they
are always somewhat underrepresented because dtahdeart disease patients who undergo

valvular heart surgery are classified along withuaed heart disease patients in Chapter 8.

In the current period there were 43 procedures wiith death. This means that over the last
seven years 197 procedures have been performedusitfour deaths (2%). This is a group
with a wide range of complexity - from the 12 pateewho underwent closure of an atrial
septal defect to the largest group of 18 patientiergoing surgery to the pulmonary valve or
right ventricular outflow tract. We have shown nawer a number of years that we can
consistently offer a high quality surgical servioethis group of patients and in the current 12

months we are already seeing further expansiohi®service.

b) Surgery of the Thoracic Aorta
This year saw us maintain our increased activityhis area with 62 aortic reconstructions.
There were seven deaths in this relatively higk gioup with an overall mortality of 11.3%

(Table 4). Over the last 12 years as a group we Im@w undertaken 524 thoracic aortic
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reconstructions with 67 deaths - an overall mdytadf 12.8% - which is just below the last
published UK figure of 13.7% (NACSD 2003). Withihig group the most challenging
patients are those with acute dissection of whitdre were 19 patients this year with three
deaths.

In addition, a full range of aortic reconstructiomgluding aortic arch replacement and
resection of thoracoabdominal aneurysms were peddr However, the ongoing
development of endovascular stenting with the adeémybrid approaches has reduced the
number of descending thoracic aortic operations thodacoabdominal reconstructions to a

very low level.

We have continued to develop our multidisciplineggm for endovascular stent grafting for
thoracic aortic disease and this is now standingr@ind 50 procedures undertaken in total.
The application of this technique includes traumatbrtic rupture (where it has really

supplanted the role of conventional surgery ), aygunal disease limited to the descending

aorta, and type B (descending) aortic dissectioara/the indications are still evolving.

Table 4: Aortic surgery,*1April 2000 — 31" March 2008

2000 2001 2002 2003 2004 2005 2006 2007

Aortic

procedures 45 37 41 43 46 34 67 62
Total

procedures 1,124 1,127 1,105 1,170 1,485 1,414 1,430 1,471
Percentage 4.0% 3.3% 3.7% 3.7% 3.1% 2.4% 4.7% 4.2%
Deaths 7 3 3 9 7 4 5 7
Mortality rate 15.6% 8.1% 7.3% 209% 15.2% 11.8% 7.5% 11.3%

9. Postoperative Recovery

The main indices of postoperative recovery usdterunit are:
duration of postoperative mechanical ventilation;

intensive care unit length of stay;
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hospital length of stay

This information is presented in Figures 23 — 25cWitannot be viewed without bearing in

mind the changing profile of our patient populatiae are operating on more elderly and less
fit patients as may be witnessed in Figures 4,19aid 12 (presented earlier in this report).
Despite this, it can be seen that the overall tisradtendency towards a quicker recovery with

decreased times to extubation and also decreameddihospital discharge.

Figure 24: Duration of mechanical ventilation
With standard errors for the mean
1% April 2000 — 3% March 2008 (n=9,967)
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Figure 25: Cardiac Intensive Care Unit (CICU) ldngf stay
With standard errors for the mean

1° April 2000 — 3% March 2008 (n=9,967)
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Figure 26: Post-operative length of stay
With standard errors for the mean
1 April 2000 — 3% March 2008 (n=9,967)
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Regarding the duration of stay on the cardiac satgntensive care unit (CICU), the median
remains at one day and the mean which had ris¢rydéas because of a cohort of long stay
patients is back down again this year. We have bb& to reduce postoperative hospital stay
from a mean of around 14 days in 2000 to just @ar the current year of study with the
corresponding median figures reducing from 9 daygdays. In any case, taken as a whole
the figures are consistent with a high quality afecand, as such, are gratifying. We hope to
be able to continue this trend of decreasing halsgiay within the new Bristol Heart Institute

so that we can optimally use the new facilities.

10. Postoperative Morbidity

The collection of data for postoperative morbiditgntinues to represent one of the biggest

challenges to our audit programme. There are akxeasons for this:

1. The practical issues of clinical staff enteringadahile working on a busy intensive
care (or ward environment), where clinical caré&sasbviously carry greater
priority. This differs to data entry in theatreialihcan usually be carried out at
moments of convenience during quieter parts optieeedure or, in the case of
entry of surgical data, after completion on therapien. In the CICU, for example,
such quiet moments do not always arise since tkeren pressure to move the

patient to a different part of the unit to cregtace for a new patient.;

2. The person entering the data will not have looKésr éhe patient throughout the
postoperative period and may therefore be lesditamiith all aspects of the
patient’s postoperative course. For example, vamaring data for a patient who
has been in CICU for over three weeks, it may tssiibe to be unaware of a
successfully treated episode of sepsis earlidraim tourse. Once again, this

situation contrasts with the short period in theraging theatre where the same
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clinicians (surgeon and anaesthetist) are usuattytive patient throughout the

procedure;

3. The assessment of some postoperative complicgoick as myocardial infarction

or sepsis) may not always be straightforward.

In order to address these issues, we have mowedystem whereby all data for postoperative
complications is entered by the medical team. lete that this has improved the quality of
our data collection, although there are still inst&s where certain data fields are not filled in -
we currently do not have the resources within thditateam to individually ‘chase’ such

discrepancies. Consequently, these issues shouddrbe in mind when interpreting the data

for postoperative complications.

The following areas of postoperative morbidity presented in Figures 27 — 33:
Reoperation for ‘early’ postoperative bleeding;
Renal deterioration (rise in creatinine to gre#ttan 200 umol/L; requirement for
haemofiltration);
Requirement for intra-aortic balloon pump support;
New neurological deficits (either temporary or panant);
Septic complications (septicaemia or requiremensternal reconstruction);
Gastrointestinal complications (Gl bleed, panctisatieed for laparotomy);

Respiratory complications (pneumonia; need foreastomy)

In general, the data presented shows little changine incidence of most postoperative
complications over the past two to three years. @ma where there does appear to be a
continuing change is the persistent fall in thepprtion of patients requiring resternotomy for

bleeding or cardiac tamponade. This was necessapproximately two per cent of cases
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during the year in question, which represents ladab0% of the levels five years ago. Such
an improvement is likely to be multi-factorial reting improved surgical technique, the use
of pharmacological agents like aprotinin and trameic acid and the use of

thromboelastography perioperatively to manage da#ign defects appropriately.

Figure 27: Trend in resternotomy for bleeding/tamgute — all cases
With standard error bars for binomial proportions
1° April 2000 — 3% March 2007 (n=10,308)
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Figure 28: Trend in post-operative renal morbidity
1% April 2000 — 3% March 2008 (n=10,000)
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Figure 29: Trend in post-operative IABP support
with standard error bars for binomial proportions
1° April 2000 — 3% March 2008 (n=10,163)
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Figure 30: Trend in post-operative neurological Inidity
1% April 2000 — 3% March 2008 (n=10,163)
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Figure 31: Trend in major infective complications
1% April 2000 — 31 March 2008
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Figure 32: Trend in Gastrointestinal complications
With standard error bars for binomial proportions
1 April 2000 — 3% March 2008 (n=9,895)
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Figure 33: Trend in tracheostomy rate
with standard error bars for binomial proportions
1 April 2000 — 3% March 2008 (n=9,734)
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There is a drive in the UK to compare and benchnaiffierent units with respect to both
mortality and morbidity. There is some contempgpreaformation available for morbidity
with respect to major morbidity and with respectthese we represent the UK figures for
2007-8 in parentheses after our own local figuiertality 2.7%(3.1%), Reoperation for
Bleeding/Tamponade 2.3% (3.8%), Neurological defttibke 1.1%(1.6%). All of these

figures can act as encouragement to us to contindevelop our practice.

Figure 33 show trends in our transfusion practi@ée huge drop in red cell usage over the
past ten years has been commented on in previpostseand is consistent with the increased
importance placed on blood conservation within modgurgical practice. This trend has
levelled off in recent years — currently betwee®o32nd 40% of our patients are given red
cells and 8% to 18% are given platelets. Agaiis, ltlas to be set against the decreased fithness

of our current patients.

Figure 34: Trend in blood product use — all cases
1 April 1996 — 31 March 2008 (n=14,866)
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In order to minimise the confounding effect of tteange in patient age and fitness, we also

examine transfusion figures in a subset of ourepédideemed ‘low risk for transfusion’:

isolated primary CABG cases undergoing electivargent surgery;

patients under 75 years of age and over 55 kg ighte

patients who were not returned to theatre for reafien because of bleeding;

patients who did not require an intra-aortic ballopump, pre or post-operatively
The transfusion rates in this group are shownguarg 34. The transfusion rates are generally
lower (12% — 25% for red cells; 3% — 9% for plat€leand show little change over the past
few years, despite the vast increase in patienteivieg antiplatelet drugs, particularly

clopidogrel. All in all, these figures suggest daoansfusion practice, although we believe

that there is still room for further improvement.

Figure 35: Trend in blood product use — cohort grou

1% April 1996 — 31 March 2008 (n=7,900)
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11. Assessment of Surgical Performance

At Bristol we have now completed 12 years of pratige monitoring of performance. Back
in the late 1990’s we simply submitted our indiatlumortality data for isolated primary
CABG to the UK Cardiac Surgical Register. Dataeavaeither risk-adjusted nor validated.
Since then data requirements and presentation ¢pave through a series of changes. The
current status is that for the fourth year we ames@nting surgeon-specific outcomes for
ipCABG, ipAVR and for all procedures (Appendix Ve now upload all of our data directly
to the Central Cardiac Audit Database (CCAD), aothes surgeon-specific data that is

extracted from this is presented on the Care Qualimmission website:

WWW.CQOC.0rg.uk

There continues to be controversy in the cardiattiorsurgical community as to whether this
approach is beneficial or not; indeed not all cemtrontribute to this initiative or present their

own surgeon-specific data.

There are a number of ways in we can undertake tororg of our performance. We can
compare the crude mortality for ipCABG operatiomsld aall procedures against the UK
average for 2007-8 (Figures 35 & 36), or we cardpee a ‘funnel plot’ (Figure 37) which is
perhaps a more accessible means of comparinglrategen firms. A funnel plot is actually
two plots: the first is an X-Y plot of surgeon nwadity rate against the number of procedures
they undertook (blue dots); the second is an X-of pf 95% (thin lines) and 99% (thick lines)
confidence intervals for the national mortality erefor ipCABG (1.56%, CCAD 2005/8)
against the number of procedures. As sample sig@edses, statistical error decreases, and
this law can be observed by the ‘funneling down’tbé confidence intervals with an
increasing number of operations. If an individuainp lies within the inner 95% confidence

envelope then an individual surgeon’s performargendt statistically different from the
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national rate at this level. Figure 38 shows thelermortalities for all nine surgical firms in
the unit for ipCABG procedures during the peridtApril 2007 to 31 March 2008. As can
be seen, the performance of seven of our firms failthin the inner 95% confidence envelope,
whilst the performance of two firms falls clealdlglow the lower 95% confidence limit of the

national rate, which is indeed exemplary.

However, we have already identified differencegha risk profile of the caseloads of the
individual consultant surgeons (Figures 13 & 1While comparisons of outcomes for CABG
operations may be made relatively straightforwarditilising nationally published mortality
rates, comparisons of surgeons with grossly diffecaseloads for other operations is difficult
at the national level. In our own unit, we can freen appendix 2 that the distribution of
procedure types is quite different between consultiams, and it remains difficult - even
locally - to fully adjust for such differences iaseload. In general, the use of raw mortality

statistics is to be avoided.
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Figure 36: Mortality rates for all procedures bygaon firm
with 95% confidence intervals for Poisson rates
1 April 2007 — 3% March 2008 (n=1,471)
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Figure 37: Mortality rates for ipCABG by surgeomfi
with 95% confidence intervals for Poisson rates
1% April 2007 — 3% March 2008 (n=854)
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Figure 38: Funnel plot for isolated primary CABG
1% April 2005 — 31 March 2008 (n=2,629)
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For ongoing monitoring of outcomes after CABG wevédebeen using the Sequential
Probability Ratio Test(SPiRif). This test takes the form of a simple adaptatibra

cumulative “observed-expected” plot, with horizdntaresholds which are risk-adjusted.
Figure 38 shows the SPIRIT plot for the last foeanss to determine whether the mortality rate
of any firm is approaching double the national naséng euroSCORE as the basis for risk-
adjustment. No firm even remotely approaches suldvel of underperformance. Figure 39
is a similar plot to test whether any firm has ngathto perform at half the national mortality

rate after adjusting for case-mix.
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Figure 39: Sequential Probability Ratio Test (SP)Rilot for doubled mortality rate
isolated primary CABG, 1 April 2005 — 3% March 2008 (n=2,629)
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Figure 40: Sequential Probability Ratio Test (SP)Rilot for halved mortality rate
isolated primary CABG, *LApril 2005 — 3% March 2008 (n=2,629)
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After The Guardiamewspaper forced publication of poorly-presentadeson-specific data in
2005 (by exercising rights under thereedom of Information Axt we resolved to
independently and comprehensively present our ftatasolated primary CABG, isolated
primary AVR and all procedures in a user-friendiynfiat. For this purpose mortality data are
presented as observed against expected outcomiss daddved using euroSCORE as the

reference point for expected outcome. Chartsrfdividually named surgeons and the unit as
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a whole are presented in Appendix 5. Most of thieames are better than expected, and all
are within the 95% confidence limits for statisticariation. What remains at issue is whether

the presentation of surgeon-specific data is hetpfthe doctor or the patient.

On the positive side, it has generally been obsertreat, where quality improvement
programmes feedback information with respect t@@mes, then outcomes will impro{f&
It is also generally seen as positive that sucbrinétion is available for patients to make an

informed choice about where they go for surgerywhd does it.

On the negative side, we see that quality improvenpeogrammes with public disclosure
appear to have a similar beneficial effect to theith no disclosure - bringing into doubt the
benefit of the ‘public aspect’ of disclosure abdkat of performance monitorify Indeed,
around 12% of patients have been found to consudesn-specific data prior to treatmé&ht
There is also no evidence from North America ofié ®f patients from high to low mortality
centre§), and even surgeons themselves have said in infeumaeys that they would not
base their own choice of surgeon on mortality dafagreat concern is that disclosure of
surgeon-specific data could actually work againgtlig interest by encouraging risk-averse
behaviour, with surgeons not taking on high-riskesa Disclosure stimulates competitive
behaviour between surgeons and centres, encougagasg’ in a number of firms, and has
the potential to have a negative impact on teachie must also remember that the
psychology of disclosure is such that it may afféwt practice of some surgeons but not

others, and will depend on individual circumstances

By way of example of the efficacy of non-disclosune have used various performance data
and associated techniques to develop individualiegbdooks for all surgeons and cardiac
anaesthetists within the unit (Appendix 4). Theéxgs provide information with respect to

outcomes and morbidity, comparing these with th#'sueverall performance and national
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statistics. These have proven extremely useful dersonal feedback and professional
appraisal, and may serve as a model for other alfiesi to adopt when their data collection

reaches an appropriate stage.

12. Development of Quality of Care Indicators

For some years risk-adjusted mortality has been asethe standard measure to evaluate
institutional and individual performance for CAB@rgery. This is despite the fact that this
approach has an uncertain link to the overall tyali care. Quality of care has been defined
as “the degree to which health services for individuahcreases the likelihood of desired
health outcomes and are consistent with currentfggsional knowledge”A number of
authors have evaluated the potential for the userahge of quality indicators for assessment
of CABG surgery, and there is now a significant @&ys to develop a quality of care

framework by the SCTS.

The STS has published a detailed “manifesto” iati@h to quality measurement in cardiac
surgery*®*? . This document describes both the conceptuaidmeork and measure selection
and subsequently the statistical consideratiotetapplied to generate composite measures of
quality and provider ratings. Essentially the SdrEved at a composite of 11 markers of

quality for CABG procedures and there is a detgilstification of these choices.

One of the most detailed initiatives of this kireddescribed atvww.qualitycabg.org and
published by Guru et &. In this initiative the primary focus is directemards institutional
guality of care rather than individual surgeonse Téctors examined include those relating to
the structure of the service; for instance, stgffiatios or institutional volume - those relating
to the process of the surgery; for instance, tregeiof the left internal mammary artery to
bypass the LAD coronary artery - and finally thoskating to outcomes; for instance, hospital

survival or freedom from reoperation for bleeding.

56



While this idea is a simple one there may be a munad factors which may hamper its

successful implementation. These may include:

1. Accuracy of data collection for end points otharththose absolutely clearly defined
such as death;

2. Lack of certainty of the association with qualifycare for a chosen variable;

3. Factors relating to the efficiency of delivery bktservice which may be distorted by

central/network directives - for instance, waittimges which cannot be breached.

Our proposal is to develop a scale of multiple ¢athrs that reflect the care we provide, and
which relate to process delivery and outcome. @&liastors will be presented as percentages
and will be summated to generate an overall CAB@IiJuScore. This will inevitably be an

evolving process to begin with, as we may selegstesdimensions which may need to be re-
defined or discarded as we gain greater understgndt may also be that, as a national view

unfolds through SCTS, we will move toward a proi@sally-agreed approach.

The factors to be included at the outset will be:

% of patients where the LAD is grafted when the IidAised;
% of patients leaving the base hospital alive aftegery;

% of patients leaving the base hospital withoutlente of a stroke;

AP w DD PRF

% of patients who do not require insertion of aBPAeither intra or
postoperatively;

% of patients who did not require reoperation feeking;

% of patients who did not require new haemofilbathaemodialysis;
% of patients not transfused with blood /blood praid;

% of patients free of major sternal wound compia;

© ©® N o v

% of patients spending 24 hours or less on the ICU;

10. % of patients discharged on tH& Bostoperative day or sooner.
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These 10 dimensions will give us a maximum potémgtitutional score of 1000 (percentage
points), and the higher the score we can achidne petter the quality of care - at least in
theory. At this stage in the evolution of our dgiyascore system there is no weighting of the
individual dimensions — all are considered equaly important. We have omitted some
potentially useful factors such as perioperativeooaydial infarction because of concerns
about accurate diagnosis. Other potentially useharkers - like freedom from late
revascularisation — have been omitted becausedheipusly require a long interval before
presentation. We have also omitted some markersidered by the STS to be of value like
preoperative beta blockade because we do not tdfleanformation. It is of course possible
to argue the converse case for certain factorgheaga higher use of IABP may be a marker of
a good, rather than a bad service; reflecting @cerwilling to take on a greater proportion of
higher-risk patients. This argument is intrindigaircular and ultimately gets us nowhere:
provided we index the overall quality score agamstrisk profile, useful information may be
generated.

Figure 41: Trend in Bristol Royal Infirmary CABG @lity score and operative risk
isolated primary CABG, *LApril 2002 — 3% March 2008 (n=5,092)
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Indexed quality score
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Figure 42: Indexed CABG Quality score (2002 as lyase for risk)
isolated primary CABG, *1April 2002 — 3% March 2008 (n=5,092)
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13. Key Conclusions

)

ii)

A twelfth year of comprehensive risk stratified @auhes data for the BRI adult
cardiac surgical unit has been successfully coragleWhilst this has required
substantial investment in terms of resources, #mefits of this at a number of

levels have easily outweighed the investment.

The overall mortality of 2.7% for all cases and%.for primary CABG represent
excellent outcomes and conform to contemporary UKD 1.4% CABG, 3.1%

All Cases 07-08) and European standards.

The proportion of primary CABG operations continteslecline and stands at
around 58%. Around 40% of the patients are urgiehospital referrals and the
significant variations in this workload makes seevplanning difficult. The
cancelled operations rate of 5-15% of planned dimgralots is subject to many
influences but must be minimised to run the sereitieiently and we continue to

struggle with the problems which cause this

The percentage of patients undergoing first timéGAwvithout cardiopulmonary

bypass has risen to more than 70% which is onleedhighest rates in the UK.

The main change in the risk profile of the surgpapulation is increasing age.
Fewer patients with severe LV dysfunction underveambnary artery surgery,
fewer had a history of recent myocardial infarcttsmd more patients had had

previous PCI
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vi) The number of patients undergoing valvular heagesty continues to increase
and exceeded 450 procedures. This has mainlylimsause of a steep increase in
the number of patients undergoing aortic valveaegment which has doubled in

the last 10 years.

vii) Despite a static risk profile there is a steadydmrhonstrable reduction in
mechanical ventilation time and hospital stay. cipesubsystem morbidity
appears to be static or declining in most areashatably appears to be better

than UK average performance.

viii)  After nine years of multidisciplinary effort thelhas been a marked reduction
in the transfusion of blood and blood products sihelh now around 30-40% of
patients will receive blood product transfusionwsrd the time of cardiac surgery.

In low risk CABG cases this is less than 20%

ix) For the period 2005-2008 the mortality rate fotased primary CABG, isolated
primary AVR and all procedures was significantlyteethan the predicted

euroSCORE outcomes.

x) The individual performance of all surgeons spesiiadj in adult cardiac surgery
serving as permanent members of staff between 2008; was within accepted
ranges of predicted outcomes, as judged againstileesS CORE for ipCABG,

ipAVR and all cases respectively..
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Appendix 1
Mortality rates for commonly performed procedures T April 1996 — 3" March 2008 (n=13,870)
*95 percent confidence interval for mortality rate

Mortality Lower | Upper CCAD
Number | Deaths Rate bound | bound 2007-08

Isolated CABG 9,703 122 1.3% 1.1% 1.5% 1.4%

Redo CABG 270 10 3.7% 2.0% 6.9% 5.3%

Aortic valve

procedure 1,413 42 3.0% 2.2% 4.0% 1.7%

AV + CABG 894 39 4.4% 3.2% 6.0% 4.3%

Mitral Valve

procedure 659 29 4.4% 3.1% 6.3% 2.6%

MV + CABG 293 22 7.5% 4.9% 11.4% 7.7%

AV + MV Procedure 114 6 5.3% 2.4% 11.7% N/A

Aortic 524 67 12.8% 10.1% | 16.2% N/A

Appendix 2
Distribution of procedure types between surgical fims 1 April 2007— 31 March 2008
Valve
+
CABG Valve CABG Aortic  |Congenital Other Total

Angelini, G D 91 29 12 2 0 1 135
Ascione, R 108 26 19 2 0 4 159
Asimakopoulos, G 27 6 5 0 0 0 38
Bryan, AJ 107 59 40 23 0 1 230
Caputo, M 42 31 9 7 26 0 115
Ciulli, F 133 53 28 5 0 8 227
Hutter, J A 146 42 24 10 0 4 226
Murphy, G 142 21 15 8 0 0 186
Parry, A 0 2 0 0 17 0 19
Yeatman, M 97 19 13 5 0 2 136
Total 893 288 165 62 43 20| 1,471




Appendix 3

euroSCORE risk-stratified outcomes ' April 2007 — 3 March 2008 (n=1,471)

0-1 2-3 4-5
No. Deaths %age No. Deaths %age No. | Deaths | %age
CABG 175 0 0.0% 282 1 0.4% 240 3 1.3%
Valve 2 0 0.0% 63 0 0.0% 74 2 2.7%
Valve+CABG 0 0 0.0% 14 0 0.0% 39 1 2.6%
Aortic 1 0 0.0% 1 0 0.0% 11 0 0.0%
Other 0 0 0.0% 4 1 25.0% 3 0 0.0%
Congenital 0 0 0.0% 17 0 0.0% 12 0 0.0%
Total 178 0 0.0% 381 2 0.5% 379 6 1.6%
6-7 8-9 10+
No. Deaths %age No. Deaths %age No. | Deaths | %age
CABG 120 3 2.5% 37 4 10.8% 33 2 6.1%
Valve 83 1 1.2% 39 3 7.7% 27 1 3.7%
Valve+CABG 53 2 3.8% 40 5 12.5% 18 2 11.1%
Aortic 11 1 9.1% 13 0 0.0% 22 6 27.3%
Other 4 0 0.0% 3 0 0.0% 5 1 0.0%
Congenital 7 0 0.0% 4 0 0.0% 2 1 0.0%
Total 278 7 2.5% 136 12 8.8% 107 13 12.1%




Appendix 4

Individualised Surgical Record

Mr | Cutwell
Journal for the period: 1st April 2005 - 31st March 2006
Data source: PATS database
Compiled by: D J Finch, Senior Clinical Audit Facilitator x0530
Mean Number as
EuroScore supervisor ~ Teaching rate
Mr | Cutwell's procedures 207 52 43 21%
UNIT total procedures 1414 45
Percentage of unit workload 14.6%
Mortality Rate Analysis
IC REST IC REST
Operative Priority Count %age Deaths Procs Rate Deaths  Procs Rate
Elective 113 54.6% 55.8% 2 113 1.8% 8 674 1.2%
Urgent 81 39.1% 41.2% 2 81 2.5% 13 497 2.6%
Emergency 13 6.3% 2.7% 1 13 7.7% 2 32 6.3%
Salvage 0 0.0% 0.3% 0 0 0.0% 3 4 75.0%
Total 207 5 207 2.4% 26 1207 2.2%
Mortality Rate Analysis
IC REST IC REST
Cardiac Procedures Count %age Deaths Procs Rate Deaths  Procs Rate
CABG only 121 58.5% 65.7% 1 121 0.8% 11 793 1.4%
CABG + Valve 28 13.5% 9.4% 1 28 3.6% 7 114 6.1%
CABG + Valve + Other 2 1.0% 0.6% 1 2 50.0% 0 7 0.0%
CABG + Other 2 1.0% 1.7% 0 2 0.0% 0 20 0.0%
Valve 39 18.8% 15.6% 1 39 2.6% 4 188 2.1%
Valve + Other 7 3.4% 3.2% 0 7 0.0% 1 39 2.6%
Other (inc congenital) 8 3.9% 3.8% 1 8 12.5% 3 46 6.5%
Total 207 5 207 2.4% 26 1207 2.2%
Mortality Rate Analysis
Use of Bypass (isolated primary CABG) IC REST
IC REST Deaths Procs Rate Deaths  Procs Rate
Count %age
OFF pump 1 0.9% 64.7% 0 1 0.0% 7 507 1.4%
ON pump 114 99.1% 35.3% 1 114 0.9% 4 277 1.4%
Total 115 1 115 0.9% 11 784 1.4%
Mortality Rate Analysis
All grafts (isolated primary CABG) IC REST
IC REST Deaths Procs Rate Deaths _ Procs Rate
Count %age
1 6 5.2% 4.8% 0 6 0.0% 1 38 2.6%
2 9 7.8% 33.7% 0 9 0.0% 6 264 2.3%
3 70 60.9% 52.8% 0 70 0.0% 3 414 0.7%
4 30 26.1% 8.5% 1 30 3.3% 1 67 1.5%
5 0 0.0% 0.1% 0 0 0.0% 0 1 0.0%
| Total 115 1 115 0.9% 11 784 1.4%
Mortality Rate Analysis
Arterial grafts (isolated primary CABG) IC REST IC REST
Count %age Deaths Procs Rate Deaths  Procs Rate
One or more arterial grafts 108 93.9% 95.9% 1 108 0.9% 9 752 1.2%
Two or more arterial grafts 21 18.3% 26.8% 0 21 0.0% 1 210 0.5%
Mortality Rate Analysis
isolated primary valve replace/repair IC REST
IC REST Deaths Procs Rate Deaths  Procs Rate
Count %age
Single 33 97.1% 93.3% 1 33 3.0% 2 153 1.3%
Double 1 2.9% 6.1% 0 1 0.0% 0 10 0.0%
Triple 0 0.0% 0.6% 0 0 0.0% 0 1 0.0%
| Total 34 1 34 2.9% 2 164 1.2%




Complication Rates IC REST
Pulmonary 15.9% 13.4%
Neurological 6.0% 3.5%
Infective 36.8% 36.5%
Renal 10.0% 10.4%
Gl 2.5% 2.6%
Reoperation for bleeding 3.4% 2.7%
Blood product use IC REST
Y%age of patients receiving any product 67.3% 55.4%
IC REST
Median time to extubation (hours) 7.0 7.0
ICU stays > 24 hours Count 1 11
Total 205 1205
Rate 0.5% 0.9%
SCTS marker operation: ipCABG mortality
IC REST UK2003
Total operations performed 115 784 25277
Total deaths 1 11 495
Mortality rate 0.9% 1.4% 2.0%
Mean EuroScore 5.2 4.4 3
SCTS marker operation: ipCABG Mortality by EuroSCOR  E Group
IC REST UK2003
EuroSCORE Group Total %age Deaths Rate Total %age Deaths  Rate Rate
0-1 22 19.1% 0 0.0%) 178 22.7% 1 0.6% 0.3%
2-3 31 27.0% 0 0.0%) 232 29.6% 2 0.9% 0.9%
4-5 31 27.0% 0 0.0%, 222 28.3% 3 1.4% 1.8%
6-7 19 16.5% 0 0.0%) 108 13.8% 2 1.9% 3.2%
8-9 7 6.1% 0 0.0%, 28 3.6% 1 3.6% 6.3%
>9 5 4.3% 1 20.0% 16 2.0% 2 12.5% 16.1%
TOTAL 115 1 0.9%) 784 11 1.4% 1.6%
DEATHS DURING PRIMARY ADMISSION
First name Last name MRN DOB Opdate Procedure EuroSCORE
Mr | Cutwell consultant cardiac surgeon
ipCABG - ._._|><
n=365
ipAVR . .
n=83
All procs | H
n=646
[ [ [ [ J
0% 3% 6% 9% 12% 15% 18%

Percentage Mortality
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Appendix 5

Surgeon-specific results for adult cardiac surgery
1st April 2005 — 3% March 2008

Explanatory notes

a). The performance standard we have set at theiBRiat mortality rate for both
individual surgeons and the unit as a whole shaillbe statistically worse than that
predicted by additive euroSCORE in a three-yeaiogefor each of the following
groups:

isolated primary CABG

isolated primary AVR

All procedures
b). In the charts that follow the large ‘dots’ dhe actual (observed) mortality rates
over the three-year period for each procedure ogyed he horizontal bars around
these show the 95 percent confidence interval &gsdcwith the observed rate. The

figures expressed as ‘n=" indicate the total nundfgrrocedures performed over the

three-year period.

c). The predicted mortality rate is shown on tharthas a large ‘X’. This is an

estimate derived from application of the euroSCQ&Each patient. Each score point
represents a one percent change of death, andcthenalative score across all
patients in the operative group for the periodakuwalated to arrive at the number of

expected deaths amongst them.

d). With surgeon performance statistically sigrafidy better than predicted, the X’

would be to the right of the dot and clear of thre'sdright-hand 95% confidence



interval bar. With surgeon performance statisticalignificantly worse than

predicted, the ‘X’ would be to the left of the dotd clear of the dot’s left-hand 95%
confidence interval bar. If the X’ intersects thars at any point — even at the
extremes — performance cannot be said to be batterorse than that predicted by

euroSCORE.

e). Only individualised charts for permanent mermbafr staff specialising in adult
cardiac surgery who have served for the majoritytred time period have been

provided.

Prof. G D Angelini  Professor of cardiac surgery

iPCABG  @—1<
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IPAVR
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n=425 - @ ><
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Mr R Ascione Readerin Cardiac Surgery

IpCABG ..‘_.><
n=356
IPAVR
n=22 ‘
All procs

=511 L @i

0% 3% 6% 9% 12% 15% 18%
Percentage Mortality
Mr A J Bryan Consultant cardiac surgeon
ipCABG @— X
n=320
PAVR  |-@ :
n=96
Allprocs | +@— X
n=641
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Mr M Caputo Reader in Cardiac Surgery

IpPCABG . ,
n=175 ><

IPAVR .
n=25

All procs . ><

n=377

0% 3% 6% 9% 12% 15% 18%
Percentage Mortality
Mr F Ciulli Consultant cardiac surgeon
PCABG  r@—X
n=368
ipAVR | |
n=48 .
Allprocs | @<
n=618
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Mr J A Hutter Consultant cardiac surgeon

ipCABG _ H

n=427
ipAVR | O i
n=85
Allprocs | @ X
n=672
0% 3% 6% 9% 12% 15% 18%
Percentage Mortality
Mr G Murphy Consuitant senior lecturer
IpPCABG |. 96'
n=197
IPAVR .
n=26
Allprocs | _.+
n=274
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Percentage Mortality



Mr M Yeatman Consultant cardiothoracic surgeon

IpPCABG . . 96 ,
n=260

ipPAVR | ¢ O
n=50
Allprocs | .
n=403 .
0% 3% 6% 9% 12% 15%

Percentage Mortality

Bristol Royal Infirmary Al surgeons
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n=2625
ipAVR | -@— X
n=434

- @ X
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n=4315
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Isolated primary CABG
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Isolated primary AVR
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All procedures
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Appendix 6

PATS Steering Group membership

Staff member Representing

Mr Alan Bryan Cardiac Surgeons

Dr Alan Cohen Cardiac Anaesthetists & Intensivists

Ruth Bowles Cardiac Nursing

Dr Chris Rogers Academic Unit of Cardiac SurgerZR&nical Trials Unit
Chris Gummer Data entry & validation

Jane Sims Data entry & validation

David Finch Clinical Audit (Database Manager)



