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Foreword

Many of us, when told that peri-operative mortality in the
UK is significantly worse than in the USA (see Figure 1)
instinctively reach for the null hypothesis. Those who are
familiar with healthcare problems in America tell us that
their issues are at least as formidable as our own, despite
the greater expenditure. However, this report provides

a disturbing alternative explanation for the apparently
poor results we achieve. The short answer seems to be
that people die because we do not give them the level
of care they are entitled to expect. The results of this
prospective study of all the surgery carried out over one
week demonstrate that there is a long way to go in this
country before we can suggest that we have reached

an acceptable position. In this report less than half of
the high-risk patients received care that our advisors
thought they would accept from themselves or their own
institutions. The reasons for this are straightforward and
clearly spelled out.

This report contains cogent evidence that today’s patients
are more challenging than those the NHS dealt with even
ten years ago. Two thirds of them were overweight. A
substantial number had significant comorbidities (Figure
3.7). It is to be expected that the patients we study are
getting older, like the population they represent: six of
these patients were centenarians, the oldest being 104.
184 patients aged 91 or over underwent surgery and |
was interested to see that a third of them were regarded
as low risk by their anaesthetists (see Figure 3.5).

The difficulty is that the NHS generally does not seem to
be rising to the challenge.

The organisational data also demonstrates the gulf
between where we are and where we need to be. 18%
of hospitals told us that they had no policy for assessing
nutritional status and no dietitian was available in 28%

of those that did have a policy (page 21). This cohort of
patients underwent their treatment just before NCEPOD
published A Mixed Bag, our study of parenteral nutrition
and this report provides further stark evidence, if it were
needed, that nutrition has been an under-appreciated
specialty in British hospitals. Only 28 patients in this
whole group had a pre-operative plan made to improve
their nutrition. Let us hope that this report will reinforce
the message of A Mixed Bag and that we will see better
data in future reports.

The absence of pre-operative planning to improve
nutrition pales in significance beside the finding that
16% of the hospitals had no pre-admission anaesthetic
assessment clinic, and 17% had no surgical assessment
clinic. There were even 5 hospitals that managed without
either (Table 2.13). These hospitals really do have to

do more to meet the needs of the population that they
are now serving and the increasing challenges that lie
ahead. It is not right that almost 20% of elective high risk
patients were not seen in a pre-assessment clinic. Those
who were not had a 30 day mortality almost 7 times as
high (4.8% v 0.7%). It is hard to escape the conclusion
that those facts are linked.

Our Advisors are in no doubt that we need a UK-

wide system that allows rapid and easy identification

of patients who are at high risk, and that these

people should be recognised as such and managed
appropriately. That to me is the most striking take-home
message of this Report. Once that is in place we can
expect that appropriate planning for a safer journey
through the system will follow.

Once patients enter hospital, the organisation still does
not improve. Overall, 12% of hospitals had no policy
for recognising an acutely ill patient. Again, previous
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NCEPOD reports such as Adding Insult to Injury, our
study of acute kidney injury, demonstrated that many
junior doctors and nurses now struggle to identify the
patient who is seriously ill. Over a third of hospitals had
no policy for preventing peri-operative hypothermia.
Despite evidence that haemodynamic monitoring works,
only a small minority of high risk cases had arterial lines,
central lines or cardiac output monitoring (Table 3.23).

Four hospitals appear to have no post-anaesthetic
recovery area at all (Table 2.4), and over 60% of those
that did could only provide ventilatory support in an
emergency or for a maximum of 6 hours (Figure 2.1).

A third of hospitals had no critical care outreach team,
which caused our advisors to wonder how they were
integrated into the rest of the hospital (page 19). Only
22% of high risk patients went to critical care. The
numbers are admittedly small, but the cases where our
advisors criticised the decision to send them back to
the ward also had a massively increased mortality (5%
v 1.4%) (Table 3.5). It seems shocking that 74 high risk
non-elective patients went to a ward after surgery and
died there with no escalation to critical care (page 42).
Of the 165 high risk patients who died, 80 were never
admitted to critical care. Our authors speculate that in
some cases intra-operative findings may have rendered
this appropriate because survival was clearly not
possible, but that is unlikely to be a sufficient explanation
for many of these cases (page 44).

Society’s expectation of the Health Service in areas
of communication and safety are increasing all the
time. One depressing finding to a lawyer who handles
claims against the NHS is the lackadaisical attitude to
documenting pre-operative counselling. In the claims

| see the consent process is now held up to scrutiny
whenever there is a claim in respect of a complication,
and the general conclusion is that if it was not written
down it did not happen. The documentation of the advice
that the patient was given is increasingly seen by judges
and the GMC as part of the process by which the doctor
demonstrates their respect for the autonomy of the
patient.

This report suggests that the NHS still has not caught up
and that the distance between what we are achieving and
what we aspire to achieve is showing no signs of getting
narrower. Amongst 496 high risk patients, the consenting
patient seems to have been given an estimate of mortality
in only 37 (7.5%) cases according to the notes. These
doctors are still applying the standards of benevolent
paternalism that society and the GMC expected in the
1970s. Our society increasingly expects patients to be
managed with Decision Aids and other professional
techniques for raising the quality of the patient’s
understanding of what is involved and their participation
in decisions about their treatment.

As always, we are grateful to our experts, advisors
and authors who do so much to make these reports
happen. Their commitment demonstrates how much
determination there is to improve the delivery of
health care.

L

Mr Bertie Leigh, Chair of NCEPOD



Principal Recommendations

There is a need to introduce a UK wide system that
allows rapid and easy identification of patients who are
at high risk of postoperative mortality and morbidity.
(Departments of Health in England, Wales & Northern
Ireland)

All elective high risk patients should be seen and fully
investigated in pre-assessment clinics. Arrangements
should be in place to ensure more urgent surgical patients
have the same robust work up. (Clinical Directors and
Consultants)

An assessment of mortality risk should be made explicit
to the patient and recorded clearly on the consent form
and in the medical record. (Consultants)

The postoperative care of the high risk surgical patient
needs to be improved. Each Trust must make provision
for sufficient critical care beds or pathways of care to
provide appropriate support in the postoperative period.
(Medical Directors)

To aid planning for provision of facilities for high risk
patients, each Trust should analyse the volume of work
considered to be high risk and quantify the critical care
requirements of this cohort. This assessment and plan
should be reported to the Trust Board on an annual basis.
(Medical Directors)







Introduction

Advances in surgical and patient care continue to

deliver overall good patient outcomes despite an aging
population, increasing comorbidities and ever expanding
surgical therapies. Risk of death and major complications
after surgery in the general surgical patient population are
low: less than 1% of all patients undergoing surgery die
during the same hospital admission’.

Despite this overall low death rate, mortality in some
groups of patients can be surprisingly high. It is estimated
that around 20000 - 25000 deaths per year occur in
hospital after a surgical procedure, across the UK.

Of these deaths approximately 80% occur in a small
population of patients. This population is known by the
term ‘high risk patients’. High risk patients are estimated
to make up approximately 10% of the overall inpatient
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surgical workload and are a major source of not only
mortality but also morbidity and resource utilisation. This
population of high risk patients has a hospital mortality
rate of approximately 10-15%:2.

There are concerns that UK outcomes may be less good
than outcomes in other countries. It appears that the NHS
as a whole has poorer outcomes compared with centres
in similar sized hospitals and patient populations in the
United States of America (USA)%4.

The data below show that UK mortality appears to be
noticeably greater than US mortality — eight fold in the
predicted risk of death group 0-5% to three fold in the
predicted risk of death group 11-20%.

Observed mortality (%) B uw
USA
35
30
25
20
15
10
S
o w w w w |
Oto5 61010 1110 20 >20 Overall

Predicted risk of death (%)

Figure 1. Observed deaths for case-mix adjusted patients undergoing maijor,
non-cardiac surgery in UK and USA cohorts over the same time period
and in comparable hospitals.?




There are several steps to addressing this problem.

1. Identification of the high risk group

The first challenge is to reliably and accurately identify
the patient group that is at high risk of mortality and
morbidity. Whilst this might seem obvious, the literature
is full of differing descriptions, scoring systems and tests
to meet this aim. They are largely based on assessment
of comorbidities alone or combined with a classification
of surgical intervention. Tests of organ function and more
recently of physiological reserve are also used to try to
address this issue.

2. Improved pre-operative assessment, triage

and preparation
Measures to improve fitness for surgery can be targeted
and applied if the identification of these high risk patients
can be performed in a suitable timescale. Usually
this process is thought of as having started once the
patient has been accepted for surgery but more recent
developments identify primary care as a key partner
in identifying fitness for surgery. As well as specific
optimisation of comorbidities it is important to manage
volaemic status and nutritional status. Recently there has
been interest in improving physiological reserve, using
exercise regimens, where appropriate. There is also the
opportunity to consider if surgical intervention is the best
course of action due to the risk of adverse outcomes.

3. Improved intra-operative care

Once this high risk patient group can be reliably identified
the next challenge, if a surgical pathway is the proposed
treatment, is to improve the process of care. This will
potentially improve survival, reduce morbidity and as

a consequence potentially consume less health care
resources. There is substantial evidence to help us

meet these aims for our patients. Use of cardiac output
monitoring and fluid optimisation has been studied in
many groups of patients including colorectal, trauma and
vascular patients. Most results support the use of peri-
operative optimisation in high risk patients undergoing
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major surgery. Pre-optimisation before and during
surgery®%in a protocolised manner improves patient
outcomes in high risk surgical patients. Meta-analysis,
including all available studies, confirms an improvement
in mortality''. More recent work has confirmed that these
benefits are realisable in everyday practice'?. In addition,
the National Institute for Health and Clinical Excellence
(NICE) has issued guidance to support this area's.

4. Improved use of postoperative resources

In many other countries, patients undergoing major
surgery routinely receive a higher level of postoperative
care than is delivered in the UK to NHS patients. In part
this may be due to resources allocated to critical care.
The proportion of hospital beds allocated to critical care
in the UK is lower than comparable countries. In addition
the UK has a pattern of critical care beds that may not be
maximally efficient, with high numbers of units operating
with fewer than six beds. The challenge faced is to ensure
that patients receive the level of postoperative care they
require to achieve optimal outcomes, recognising that a
vast increase in critical care beds is not likely.

It can be seen that there are significant challenges
regarding the identification and care pathway of high risk
surgical patients. However, much of the data are pieced
together from institutional studies and extrapolated or
gained from databases for which the initial purpose was
not to study this group. Whereas the study described

in this report was undertaken specifically to provide an
overview of current care for all surgical patients with a
particular focus on the high risk group and to provide a
baseline assessment of the current status of care, what
remediable factors are evident and what needs to be
done to improve the care of such patients.



1 — Method and Data Returns

Study aim

To carry out a national review of the peri-operative care of
patients undergoing inpatient surgery.

Expert group

An Expert Group was formed to steer this study and
determine the objectives of the work. This comprised

a multidisciplinary group of consultants from intensive
care medicine, anaesthesia, surgery (including upper
gastrointestinal, vascular and colorectal), critical care
nursing, a representative from ICNARC, and scientific
Advisors, who all contributed to the design of the study,
and reviewed the findings.

Objectives

The Expert Group identified six main objectives that
would address the primary aim of the study, and these
will be addressed throughout the following chapters:

° Patient factors

° Pre-operative assessment
e Anaesthetic factors

e  Surgical factors

e  Postoperative care

e  Complications

Hospital participation

National Health Service hospitals in England, Wales and
Northern Ireland were expected to participate, as well as
hospitals in the independent sector and public hospitals
in the Isle of Man, Guernsey and Jersey.

Within each hospital, a named contact, referred to as
the NCEPOD Local Reporter, acted as a link between
NCEPOD and the hospital staff, facilitating dissemination
of questionnaires and data collation.

Study population

All patients aged 16 or over were eligible for inclusion in
the prospective element of the study if they underwent
specific inpatient surgery between 1st and 7th March
2010 inclusive.

To be included in the peer review aspect of the study the
patients had to have been described as high risk by the
anaesthetist completing the prospective form.

Exclusions

Patients were excluded from the study if they had day
surgery with no planned overnight stay, or were obstetric,
cardiac, transplant or neurosurgery cases.

Method

All patients who underwent inpatient surgery, both
elective and emergency, during the study period and

met the study criteria, were included. Data collection

took place in two stages. Firstly, prospective data were
collected at the time the patient was operated on, to
allow prompt identification of patients undergoing surgery
during the defined sample week. The second stage of
data collection used the standard NCEPOD method

of case review by asking NCEPOD Local Reporters

to identify all patients retrospectively who underwent
surgery in the same given time period via the hospital
patient administration systems. This was to allow cross
checking to ensure the captured prospective sample was
representative and to allow identification of the consultant

11
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at the time of discharge and the outcome of the patient.
From this data a group of patients, defined as high risk,
were randomly selected for detailed peer review.

Organisational questionnaire

To assess the facilities available at each site performing
surgery an organisational questionnaire was sent to the
NCEPOD Local Reporter for completion in collaboration
with relevant specialty input. A letter outlining the request
was also sent to the Medical Director. The information
requested in this questionnaire included information on
operating facilities, theatre availability, special care areas,
and pre-operative assessment facilities.

Definition of risk

As the purpose of this study was to examine the care of
high risk patients it is important to describe how patients
were classified as high risk or low risk. The stratification of
risk could have been based on patient comorbidities, age,
urgency of surgery and procedure performed. However, for
the purpose of this study we asked the anaesthetist, who
filled out the prospective data collection form, whether
they considered the patient to be high risk. No definition of
what constituted a high risk patient was provided and this
classification was therefore shaped by the anaesthetists’
knowledge of the high risk surgical literature and their own
perception of risk in the context of their own institution.
This pragmatic definition was used for several reasons:

1. Classification of risk was determined prospectively,
with no knowledge of outcome.

2. Where patients were classified as high risk it is
reasonable to expect that processes would be in
place to treat the patient according to the perception
of risk, as this was decided by the treating physician
within their own organisation.

3. Clinician stratification of risk could be compared
during analysis to established systems using factors
such as patient comorbidities, age, urgency of
surgery and procedure performed to determine
agreement.
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Patients who were not classified as high risk will be
referred to as low risk in this report to allow the two
groups to be easily differentiated.

Chapter 4 will address the use of standardised risk scoring

systems, and compare the data with that collected in the

pragmatic approach adopted by this study. There are many

such risk scoring systems, and the Revised Cardiac Risk

Index of Lee et al'* for stratifying risk before noncardiac

surgery has been selected to use as an example of how

such systems work. This validated index consists of six

independent predictors of complications:

e High-risk surgery (intraperitoneal, intrathoracic, or
suprainguinal vascular procedures)

e  [schaemic heart disease

e  History of congestive heart failure

e  History of cerebrovascular disease

° Insulin therapy for diabetes mellitus

e  Pre-operative creatinine level greater than 176
micromol/I.

The more predictors a patient has, the greater the risk

of peri-operative complications. Each predictor adds

one point to the final score and is associated with a Lee
class and risk of major cardiac complications (myocardial
infarction, pulmonary oedema, complete heart block,
cardiac arrest).

Table 1.1 Lee class and risk

3 or more

Case ascertainment - prospective data

Patients undergoing inpatient surgery were identified by
anaesthetists who completed a clinical form prospectively
at the time of surgery. The information requested

included ASA class, comorbidities, urgency of surgery,



postoperative location (preferred and actual), and whether
they considered the patient to be a high risk patient. If

the patient went to a recovery room, a small section of
the form was also completed by the recovery room staff.
This method ensured that data were collected accurately
with regard to patient location and movements at the time
of surgery, details that are often not clear from the case
notes and hard to obtain retrospectively.

Case ascertainment - retrospective case data

Local reporters retrospectively used patient identifiers
from the forms to link to 30 day outcome data including
identifying patients who were admitted to level 2 or

3 critical care. These data were sent to NCEPOD on
password protected spreadsheets and imported to a
secure database.

Case ascertainment - peer review data

From those patients who had both a clinical form and
outcome data, up to six high risk patients per hospital
were selected at random by NCEPOD and included in the
case note review by Advisors.

Photocopied case note extracts were requested for each

case that was to be peer reviewed which included:

° Inpatient annotations, including the pre-operative
assessment, admission clerking notes and notes for
the first consultant ward round

e Nursing notes

e Level 2/Level 3 notes

° Nutrition notes

e  Anaesthetic record

e Any operating notes

° Biochemistry results

° Haematology results

e Drug charts (including parenteral nutrition
prescription chart)

e  Fluid balance charts

e  Observation charts

e  Discharge summary

° Post mortem report, if applicable

These were anonymised upon receipt at NCEPOD.
Advisor group

A multidisciplinary group of Advisors was recruited to
review the case notes and associated clinical form of
each patient selected. The group of Advisors comprised
consultants, associate specialists, nurses and trainees,
from the following specialties: anaesthesia, intensive care
medicine, critical care and surgery.

Clinical forms and case notes were anonymised by the
non-clinical staff at NCEPOD. All patient, clinician and
hospital identifiers were removed. Neither Clinical
Co-ordinators at NCEPOD, nor the Advisors, had access
to identifiable information.

After being anonymised, each case was reviewed by
one Advisor within a multidisciplinary group. At regular
intervals throughout the meeting, the Chair allowed a
period of discussion for each Advisor to summarise their
case and ask for opinions from other specialties or raise
aspects of the case for discussion.

The grading system below was used by the Advisors to
grade the overall care each patient received:

Good practice: A standard that you would accept
from yourself, your trainees and your institution.
Room for improvement: Aspects of clinical care that
could have been better.

Room for improvement: Aspects of organisational
care that could have been better.

Room for improvement: Aspects of both clinical and
organisational care that could have been better.

Less than satisfactory: Several aspects of clinical
and/or organisational care that were well below that
you would accept from yourself, your trainees and your
institution.

Insufficient data: Insufficient information submitted to
NCEPOD to assess the quality of care.

13
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Quality and confidentiality

Each case was given a unique NCEPOD number so that
cases could not be easily linked to a hospital.

The data from all questionnaires received were
electronically scanned into a preset database. Prior

to any analysis taking place, the data were cleaned to
ensure that there were no duplicate records and that
erroneous data had not been entered during scanning.
Any fields that contained spurious data that could not be
validated were removed.

Data analysis

Following cleaning of the quantitative data, descriptive
data summaries were produced and the qualitative data
collected from the Advisors’ opinions were coded, where
applicable, according to content to allow quantitative
analysis. The data were reviewed by NCEPOD Clinical
Co-ordinators, a Researcher, and a Clinical Researcher, to
identify the nature and frequency of recurring themes.

Case studies

Case studies have been used through the peer review
section of this report to illustrate particular themes.

All data were analysed using Microsoft Access and Excel
by the research staff at NCEPOD and the findings of the

report were reviewed by the Expert Group, Advisors and

the NCEPOD Steering Group prior to publication.

Data returns

Organisational questionnaire
There were 301 questionnaires returned.

14

Prospective forms and case notes for review

Number of clinical
forms returned
n=19,097

Number of cases
matched with
outcome
n=13,513

Number of cases

selected for peer
review [ |
n=1184

Spreadsheet data
of total surgical
activity and —
patient outcome
n=36,699

Number of cases
returned for peer
review
n=1026

Figure 1.2 Data returned

19,097 clinical forms were included in the analysis of
prospective data and a sample were also used by the
Advisors during the peer review. In total, 829 cases were
assessed by the Advisors. The remainder of the returned
case note extracts were either too incomplete for
assessment or were returned after the final deadline and
last Advisor meeting.

Study sample denominator by chapter

Within this study the denominator will change for each
chapter and occasionally within each chapter. This is
because data have been taken from different sources
depending on the analysis required. For example in some
cases the data presented will be a total from a question
taken from the prospective form only, whereas some
analysis may have required the prospective form and the
Advisors’ view taken from the case notes.



2 — Organisational Data

Before reviewing the prospective and peer review data
this chapter aims to provide an overview of the availability
of certain key facilities, policies and clinical pathways
that would be relevant to the care of surgical, and in
particular high risk surgical patients. All hospital sites
undertaking inpatient surgery were asked to complete an
organisational questionnaire.

Table 2.1 Emergency theatres - day time
Emergency theatre 08.00 - 17.59
Yes
\[o]

Subtotal
Not answered

Total

Table 2.2 Emergency theatres - evening
Emergency theatre 18.00 - 23.59
Yes
\[o]

Subtotal
Not answered

Total

Table 2.3 Emergency theatres - night time
Emergency theatre 00.00 - 07.59
Yes
No
Subtotal
Not answered

Total

Theatre availability

Tables 2.1-2.3 show availability of a theatre staffed to
deal with emergency/urgent surgery (CEPOD theatre)
during Monday - Friday. Independent hospitals have
been excluded from these tables.

Number of hospitals
158

60

218

9

Number of hospitals
183
37

Number of hospitals
183
37
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Resources have been concentrated on elective patients
for many years and the lack of access for emergency/
urgent patients has been a focus of previous NCEPOD
reports. Daytime, staffed and available operating theatres
(CEPOD theatres) have increased in availability over the
years'517 and it is encouraging to see that provision of
this important facility continues to be high. However,
given the growth in emergency/urgent cases there are
concerns that patients may still face substantial delays
in getting to theatre. Good prioritisation of cases and
effective use of this resource is essential.

Table 2.4 Post anaesthetic recovery area

Post anaesthetic recovery area

Yes

\[o]

Subtotal

Not answered

Total

Table 2.5 Post anaesthetic recovery area, all day every day
Post anaesthetic recovery area all day, every day
Yes
\[o}

Subtotal
Not answered

Total

Table 2.6 Ventilatory support
Ventilatory support and ongoing management
Yes
\[o]
Subtotal
Not answered

Total

Availability of a post anaesthetic recovery area

The availability of a post anaesthetic recovery area is
shown in Table 2.4.

Of the 293 hospitals from which an answer to this
question was received 289 stated that they had this
facility. Of the 289 hospitals with a recovery area, 192
were reported as being available 24 hours a day and 7
days per week (Table 2.5).

Table 2.6 shows that 203/262 hospitals stated it was
possible to provide ventilatory support and ongoing
management in the recovery area.

Number of hospitals
289

Number of hospitals
192
95

Number of hospitals
203
59




Table 2.7 Ventilatory support in post anaesthetic recovery areas staffed all day every day

Ventilatory support and ongoing management

Yes

\[o)

Table 2.7 shows these data for recovery units that are
staffed and available 24 hours a day, 7 days per week.

Even in recovery areas that were staffed and available 24
hours a day, 7 days per week 17% could not provide this
level of support under certain conditions (Table 2.7).

Number of hospitals

80

Number of hospitals
159
33

Figure 2.1 Scope of the recovery room in respect of
providing ventilatory support and ongoing management.

These data are for all hospitals where a response
indicated that ventilatory support and ongoing
management (203/262) could be provided. Over 60% of
recovery units could only provide this level of support

in an emergency or on a short term (defined as up to 6
hours) basis (Figure 2.1).

70

60

50

In an emergency Short term

40
30
20
10
0 w w w Er——

Over night

24 hours or more Not answered

Ventilatory support

Figure 2.1 Scope of the recovery room in respect of providing ventilatory
support and ongoing management
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Number of hospitals
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In an emergency Short term

30
20
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0 w w w w —

Over night

24 hours or more Not answered

Ventilatory support

Figure 2.2 Provision of ventilatory support in units available all day, every day

Figure 2.2 shows the data for recovery units that were
staffed and available 24 hours a day, 7 days per week
and that could provide ventilatory support and ongoing
management (161/194 hospitals).

Even in hospitals that had continuously staffed and
available recovery areas, the majority (57%) could only
provide immediate or short term (defined as up to 6
hours) ventilatory support and ongoing management.

Critical care unit provision and systems for the
recognition of the critically ill patient

The provision of a critical care unit is shown in Table 2.8

NICE Clinical Guideline 50 (NICE CG 50)'® describes

the requirements for each hospital to have a system to
recognise and initiate appropriate management of acutely
unwell patients. Table 2.9 shows these data.

It is of particular note that 27/232 hospitals (12%), from
which a response was received, did not have a policy for
the recognition and management of acutely ill patients
(Table 2.9). Many reports have highlighted delayed
recognition and delayed initiation of appropriate therapy
as a major patient safety problem® and this level of non-
compliance with NICE guidance is of concern.

18

Table 2.8 Provision of a critical care unit

Number of
hospitals

Critical care unit

Yes 236
\[¢) 61
Subtotal

Not answered

Total

Table 2.9 System to recognise critically ill patients

Number of
hospitals

Formal policy in line with
Clinical Guideline 50 (NICE)

Yes 205
No 27

Subtotal

Not answered

Total



Table 2.10 Policy for recognising acutely ill patients if the hospital had a critical care unit

Formal policy in line with Clinical Guideline 50 (NICE)

Yes

No

Subtotal

Not answered

Total

Table 2.10 shows the same analysis, but for hospitals in
which it was stated that a critical care unit was available
(236 hospitals).

It is to be expected that hospitals that have resourced
a critical care unit have done so with due regard to the
case mix and need of the hospital population and that
the likelihood of patients being acutely unwell would be
greater. It is therefore noteworthy that 20/204 hospitals
from which a response was received, did not have a
policy for recognising and managing acutely ill patients.

Critical care outreach service

One element of recognising and managing acute illness

is the provision of a critical care outreach team. These
teams, who have a variety of names, function as a link
between critical care and wards, provide education on
recognition and initial management of acute illness,
support patient care and facilitate management of acutely
ill patients (either by providing the support necessary to
allow the patient to be cared for in the ward environment
or by facilitating early admission to critical care).

Over one third of hospitals did not have a critical care
outreach team. The non-response rate was 16%
(Table 2.11).

The availability of a critical care outreach team for those
hospitals where it was indicated that they did have a
critical care unit is shown in Table 2.12.

Number of hospitals
184
(0]

Of those hospitals with a critical care unit 27% responded
that they did not have a critical care outreach team

and this raises questions of how the critical care unit
interfaces effectively with the rest of the hospital.

Table 2.11 Availability of critical care outreach teams
Outreach team Number of hospitals

Yes 166

No 87

Subtotal

Not answered

Total

Table 2.12 Critical care outreach team in those hospitals

with a critical care unit
Outreach team Number of hospitals
Yes 164

\[o) 59

Subtotal

Not answered

Total

19




o
N
o
&
&

’ OQV
9" Q

&

Table 2.13 Anaesthetic and surgical pre-admission clinics

Pre-admission anaesthetic clinics
Yes

No

Subtotal

Not answered

Total

Table 2.14 Policy for assessing nutritional status
Policies for assessing nutritional status
Yes
\[o]

Subtotal
Not answered

Total

Pre-operative assessment

The facility to assess patients’ fitness for surgery is

a key aspect in providing optimal care. This should
happen early so that remediable factors can be identified
and managed, the best treatment plan agreed and the
facilities needed to support that treatment plan identified.
Table 2.13 shows data on the provision of both anaesthetic
and surgical pre-admission assessment clinics.

239/283 hospitals provided pre-admission anaesthetic
assessment clinics (84%). 235/283 hospitals provided
surgical pre-admission assessment clinics (83%). Of
note 5/283 hospitals did not provide either type of pre-
admission assessment clinic.

20

Pre-admission surgical clinics

No Subtotal
43 239
5 44
48
0]
48

Not answered

Number of hospitals
238
53

Table 2.15 Dietitian included in the nutrition policy

Does the policy
include dietitian

involvement Number of hospitals
Yes 164

No 63

Subtotal

Not answered
Total

Nutritional status

Pre-operative nutritional state has a predictive value

for both morbidity and mortality after major surgery. If
recognised early then there is the opportunity to intervene
and improve nutritional status. There are widely available
tools to help recognise this treatable and potentially
reversible comorbidity?0.



Almost one in five hospitals did not have a policy for
assessing nutritional status (Table 2.14).

Where hospitals did have policies in place for assessing
nutritional status, we asked if this policy included the
involvement of a dietician. As can be seen in Table 2.15,
the policy included the involvement of a dietitian in less
than three quarters of hospitals. This was surprising

as patients who are assessed as high risk of nutritional
impairment should be referred to a dietitian for expert
advice and support.

Cardiopulmonary exercise testing

Cardiopulmonary exercise (CPEX) testing provides

objective information on physiological reserve and can be

used to risk stratify patients pre-operatively.

Table 2.16 shows that 60% of hospitals responding to
this question did not have the facility to undertake CPEX
testing on their patients.

Table 2.17 Protocol for prophylaxis of venous thromboembolism

Protocol for prophylaxis of venous thromboembolism

Yes

No

Subtotal

Not answered
Total

Table 2.16 Availability of CPEX testing

Facility for CPEX
testing

Number of hospitals
117

174

291

10

301

Yes

No

Subtotal

Not answered

Total

Available policies for the care of the surgical
patient

Much of the organisational data relied on the questioning
about existence of policies. It is very difficult to obtain
reliable data on implementation of policy but where it can
be identified that policies do not exist then this raises
questions about how robust processes of care can be in
those organisations. This is particularly so where NICE?'
or other national guidance exists.

Number of hospitals
PASK]

Table 2.18 Cross directorate policy on avoidance of peri-operative hypothermia

Cross directorate policy on avoidance of peri-operative hypothermia

Yes

\[o]

Subtotal

Not answered
Total

Number of hospitals
191

97

288

13

301
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Table 2.19 Protocol for peri-operative management of diabetes mellitus

Protocol for peri-operative management of diabetes mellitus Number of hospitals

Yes 259
\[o] 35
Subtotal

Not answered

Total

The availability of policies or protocols for prophylaxis

of venous thrombosis, avoidance of peri-operative
hypothermia and management of peri-operative diabetes
mellitus are shown in Tables 2.17-2.19.

Whilst it appears that protocols for prophylaxis of venous
thrombosis are almost uniformly in place (Table 2.17) it
was disappointing to see the high number of hospitals
without a policy to avoid hypothermia (Table 2.18). This
is particularly so given the NICE guidance?®! in this area
and the knowledge that hypothermia is associated with
morbidity and can be avoided.
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Key Findings - Organisational data

158/218 (72.5%) of NHS hospitals had availability of
dedicated emergency theatres 08.00-17.59 during
Monday to Friday.

289/293 hospitals had a post anaesthetic recovery area.
Of these hospitals only 192 sites (67 %) have twenty four
hours per day, seven days per week provision.

203 hospitals responding stated that they could provide
ventilatory support and ongoing management in the post
anaesthetic recovery area. 59 hospitals (23%) could not
provide this level of support.

Most hospitals (127/200 — 64 %) could only provide
ventilatory support and ongoing management in the post
anaesthetic recovery room for short periods (up to 6
hours).

27/232 hospitals (12%) did not have a formal policy in line
with NICE Clinical Guideline 50 for the recognition and
initial response to acutely unwell patients.

87/253 hospitals (34%) did not have a critical care
outreach team.

44/283 hospitals (16%) did not provide pre-admission
anaesthetic assessment clinics.

48/283 hospitals (17 %) did not provide pre-admission
surgical assessment clinics.

Only 117/291 hospitals (40%) had the facility to
undertake cardiopulmonary exercise testing on their
patients.

97/288 hospitals (34%) did not have a policy for the
prevention of peri-operative hypothermia.

23







3 — Prospective Data

The data presented in this chapter covers the prospective
data that were collected on all eligible surgical patients
during the study period. This is the first time that
NCEPOD has collected such prospective data. This
method was chosen as it was believed that denominator
data was important to fully understand the pattern of
peri-operative care for all surgical patients.

This section provides an overview of the total sample. As
the chapter progresses some of these analyses will be
repeated to assess specific areas against risk and

Number of patients

4000

against outcome at 30 days post operation (and
sometimes both).
3.1 Total population data

Basic demographics are given in Figures 3.1-3.4 and
Table 3.1.

The age range was 16-104 years, (mean of 56 years,

standard deviation of 19). 55% of the population was
female.

. Low risk

3500

High risk

B A

3000

2500

2000

1500 —

1000 —

500 —

0—

16-20 21-30 31-40 41-50

51-60

61-70 71-80 81-90 91-100 >100

Age (years)

Figure 3.1 Age in years of the prospective study population
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Table 3.1 BMI of all patients Table 3.2 Classification of BMI
Classification BMI

BMI Number of patients

<16.5 71
16.5-18.49 238
18.5 -24.99 5313
25-29.99 6013
30 -34.99 2977
35 -39.99 1195
> 40 807
Subtotal 16614
Could not calculate 2483

Severely underweight <16.5

Underweight 16.5 - 18.49
Normal 18.5 -24.99
Overweight 25 -29.99
Obese class | 30 - 34.99
Obese class Il 35 -39.99

Obese class lli > 40

Only 1 in 3 patients were within a normal BMI range. Two
Total 19097 thirds of patients were overweight and of this group over
40% were obese.

Height and weight was provided for 16614 patients and The ASA grade of the total population is shown in Figure
allowed calculation of Body Mass Index (BMI). Table 3.2 3.2. Nearly 80% of the total population was considered to
provides the classification of weight based on BMI ranges. be ASA 1 or 2.

Number of patients

9000
8000
7000
6000
5000
4000
3000
2000
1000

0 x x x = x x

ASA 1 ASA 2 ASA 3 ASA 4 ASA 5
ASA grade
Figure 3.2 ASA Grade
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Number of patients
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Figure 3.3 Urgency of surgery

Urgency of surgery was classified using the NCEPOD
classification??. Figure 3.3 summarises this. 65% of the
total population was categorised as elective, 13% as
expedited, 21% as urgent and 1.5% as immediate.

Number of patients

Data on specific comorbidities were collected. Figure 3.4
shows this for the total population.

In total there were 10890 comorbidities documented.
Many patients may have had more than one comorbidity;
however, the total number of comorbidities may be a
higher than expected finding given that nearly 80% of the
total population was ASA 1 and 2.
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Figure 3.4 Comorbidities
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Postoperative location is shown in Table 3.3. Almost 7%
of the total population went to a critical care unit (level 2
or 3 care) immediately after theatre or from the recovery
room.

The anaesthetist returning the data was asked if the
actual discharge location for the patient was ideal. Table
3.4 shows that in 353/16350 (2.1%) cases the location
was thought not to be.

Table 3.3 Postoperative location

Postoperative location

Recovery to ward

HDU/ICU
Subtotal
Other

Not answered

Total

Table 3.4 Location suitable for the patient - anaesthetists’ view

Discharge location ideal
Yes

\[o]

Subtotal

Not answered

Total

Table 3.5 Postoperative local suitable and outcome
Discharge location ideal
Yes
\[o]
Subtotal
Not answered
Total

3.2 Outcome at 30 days post operation

In Appendix 2 there is information and discussion about 6
month outcome. For the purpose of the data in this report
all outcome data refers to 30 day outcome.

The overall mortality rate at 30 days was 1.6% (displayed
later in Table 3.27).

Thirty day mortality for patients was broken down by
whether or not discharge location was judged to be ideal.
Where there were concerns over discharge location,
mortality at 30 days was 5.0% compared to 1.4% where
there were no concerns over discharge location (Table 3.5).

Number of patients
16128

1167

17295

79

Number of patients
16350

353

16703

2394

19097

Deceased % mortality
166 1.4
13 5.0
179 1.5
35 2.0

1.6



Table 3.6 Outcome at 30 days by comorbidities

Comorbidities

Respiratory disease

Ischaemic heart disease

Cancer

Arrhythmia

Diabetes (non insulin)

Transient ischaemic attack (TIA)/Stroke
Diabetes (insulin)

Congestive cardiac failure

Documented cirrhosis

Patients can have multiple comorbidities and no attempt
has been made to adjust for this in this analysis. However
it is worth noting the association that these comorbidities
have on 30 day survival status — 9% of patients with
documented liver cirrhosis and 8% of patients with
congestive cardiac failure died within 30 days of surgery
(Table 3.6).

3.3 Risk

As stated in the introduction the high risk surgical patient
group raises a number of challenges. It is known that a
relatively small proportion of patients contribute to the
vast majority of postoperative deaths and consume a
disproportionate amount of health care resource. The
identification of this group of patients can be based on
patient characteristics and operative characteristics,
either using clinician identification or based on scoring
systems.

As stated earlier the anaesthetist caring for the patient
was asked to categorise the patients as high risk or low
risk at the time of anaesthesia. No guidance was given
as to what classified high risk and the outcome of the
patient was not know at the time of classification.

30 day outcome
Deceased % mortality
67 3.7
55 3.8
54 3.8
59 5.7
29 2.9
26 4.4
16 4.1
20 8.2

11 8.9

Table 3.7 Anaesthetists’ views of whether the patients were
high risk

High risk
Yes 3734
No 14831
Subtotal 18565

Number of patients

Not answered 532
19097

Total

Table 3.7 shows that 20% of the patient population was
considered by the anaesthetist caring for the patient to
be high risk. This pragmatic approach has limitations but
also advantages. The categorisation of risk was by the
individual clinician and in the setting of their institution —
this identification would be expected to initiate strategies
to mitigate the risk, if these were available.
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There was a clear difference in age between the high and
low risk groups as can be seen in Figure 3.5.

Figure 3.6 shows that there was a clear increase in the
perception of risk with increasing age — almost 40%

of the population greater than 70 years of age was
considered high risk and almost 50% of the population
greater than 80 years was considered to be high risk.

Number of patients

3000

Figure 3.7 shows that just over half of all comorbidities
were found in the high risk group (despite the high risk
group only representing 20% of the total study population).

In addition it is worth remembering the association

that was shown earlier (Table 3.7 of comorbidities and
outcome) and considering whether patients with certain
comorbidities, that have such a high 30 day mortality, can
truly be classified as low risk.
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Figure 3.5 Risk group by age

% of age group considered to be high risk
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Figure 3.6 Percentage of age groups considered to be high risk
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Figure 3.7 Distribution of comorbidities between the high risk and low risk groups

The urgency of surgery profile for the total population

Figure 3.8 shows these data split by risk and Table 3.8

was shown earlier. This revealed that 65% of cases were
elective, 12% expedited, 21% urgent and 2% immediate.

gives the absolute numbers in each group.

B High
. Low

% of risk group

80.0

70.0

60.0

50.0
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10.0 —

Immediate

0.0 —

Elective

Expedited

Urgent

Urgency of surgery

Figure 3.8 Urgency of operation displayed by risk
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Table 3.8 Absolute numbers for the urgency of operation by risk

Risk

Urgency of surgery Subtotal Not answered

Immediate

Urgent

Expedited
Elective

Subtotal

Not answered

Total

276 3
3736
2305
11822
18139
426
18565

Whilst there was a shift towards more urgent An alternative way to analyse urgency and risk is to look
classification in the high risk group this was not as at the risk profile of each category of urgency. This is
pronounced as may be thought. Of the high risk group shown in Figure 3.9.

49% were elective, 17% expedited, 30% urgent and 4%
immediate (Figure 3.8).
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Figure 3.9 Risk profile of each category of urgency of operation

Of the 276 patients classified as immediate, 54% were thought to be high risk.

Of the 3736 patients classified as urgent, 29% were thought to be high risk.

Of the 2305 patients classified as expedited, 27% were thought to be high risk.
Of the 11822 patients classified as elective, 15% were thought to be high risk.



There are, perhaps, marked findings at both ends of the
urgency spectrum — only half of the immediate patients
(definition of immediate - Immediate life, limb or organ-
saving intervention — resuscitation simultaneous with
intervention, normally within minutes of decision to
operate) were considered high risk and that as many as
15% of elective patients were thought to be high risk.

As shown previously just less than 80% of the total

study population was ASA grade 1 and 2, and this figure
dropped to 22% of the high risk group. As can be seen
there was a relationship between ASA grade and risk,

in that greater proportions of higher ASA grades were
considered to be high risk (Table 3.9). However, the
sensitivity of ASA grading as a risk stratification tool is not
high, meaning that there were still substantial numbers of

Table 3.9 ASA grade and assessment of risk

patients with a lower ASA grade who were considered to
be high risk.

Table 3.10 shows the relationship between ASA grade
and risk category broken down by urgency of procedure.
As previously shown 1.3% of the ASA 1 patients were
high risk. What is clear from Table 3.10 below is that the
highest proportion of these patients was in the immediate
and urgent categories. However this relationship was not
seen with the ASA 3 and 4 groups where the proportion
of each surgical category classed as high risk varied little.

These data allow better understanding of the complex
arrangements of patient factors and operative urgency
when trying to classify the degree of risk faced by a
patient.

High Risk

Subtotal
5875
8219
3610

471
33
18208
357
18565

ASA Grade
ASA 1
ASA 2
ASA 3

ASA 4

ASA 5
Subtotal

Not answered
Total

Not answered
102

9.1 187
65.4 112
96.6 13
100.0 0]
20.2 414
17.9 118
20.1 532

% ASA grade high risk
1.3

Table 3.10 ASA grade and risk group displayed by urgency of procedure

Immediate Urgent

Low Risk
1243
1100

High Risk
15 (18.8)
17 (25.0)

40 (83.3)

)
)

Low Risk | High Risk
65 28 (2.2)

51 136 (11.0)

681 (73.4)

216 (97.7)

9 (100)
1070 (29.2)

52 (100
24 (100
148 (54.4)

Expedited Elective

Low Risk
626
817

Low Risk
3745
5335

High Risk
9(1.4)

96 (10.5)
416 (67.1)
94 (96.9)
0

615 (27.2)

High Risk
22 (0.6)
471 (8.1)
1171 (60.5)
83 (91.2)

0

1747 (15.1)




Table 3.11 Pre-operative assessment clinics by risk group

0/0
82.4
17.6

Low risk
6881
1923
8804

700
544
10048

Pre-assessment

Yes
No
Subtotal

Not answered
Unknown

Total

Pre-operative assessment

One of the key components to improving outcome for
high risk patients is to recognise and treat any reversible
comorbidity. In addition identifying patients early allows
for a discussion about treatment options and the care
pathway that is required. One opportunity for this to be
initiated is the pre-operative assessment clinic. Usage of
these clinics will be influenced by urgency of procedure
proposed. Table 3.11 shows the usage of pre-operative
assessment clinics in low and high risk elective patients.

Approximately 80% of patients overall were seen in a
pre-operative assessment clinic. There appears to have
been a slightly greater use of pre-operative assessment
clinics in the high risk group but there were still almost
18% of high risk patients not assessed in a clinic before
admission.

Table 3.13 Type of surgery by risk group

High risk

1309
279
1588
109
7

Risk

Type of surgery
Intra abdominal
Intra thoracic
Both

Neither

Total

34

% of group high risk

Subtotal
8190
2202

10392
809
621

11822

Not answered
152
31

3.4 The surgery undertaken

Table 3.12 Summary of the type of surgery undertaken
Type of surgery Number of patients
2963

157

28

Intra abdominal
Intra thoracic
Both

Neither

Total

Of the patients included in the study 22% had intra
abdominal surgery whilst 1% had intra thoracic surgery
(Table 3.12).

Table 3.13 shows the breakdown of surgical category by
risk group.

Subtotal
2894

151

28

Not answered
69

6

0

23.6
41.7
53.6
18.9
20.2



The number of patients undergoing intra thoracic

surgery was low, but just under a half of this group was
considered high risk. Patients undergoing intra abdominal
surgery were thought to be high risk in almost a quarter
of cases. The remaining surgery (i.e. not including body
cavities) made up the bulk of surgical activity and was
considered high risk in almost a fifth of cases. It is often
perceived that intra abdominal surgery makes up a
significant proportion of high risk cases but within this
study that effect did not seem especially pronounced.

Different surgical procedures are associated with different
clinical outcomes.

Table 3.14 shows this relationship for all patients within
the study period.

Table 3.14 Type of surgery by outcome

Outcome

Type of surgery

Intra abdominal
Intra thoracic
Both

Neither

Total

Table 3.15 Outcome of elective surgery

Outcome

Type of surgery
Intra abdominal
Intra thoracic
Both

Neither

Total

Deceased

Deceased

There was a small increase in 30 day mortality for the
patients undergoing intra abdominal or intra thoracic
surgery compared with surgery not including body
cavities. There was a small group of patients who had
surgical procedures in both the abdominal and thoracic
cavities. Whilst the numbers are small it is intuitive

that such major surgery may be associated with a high
mortality rate and these data support this.

Urgency of operation is also an important variable in
outcome following surgery. The following Tables show
outcome data for surgical category for both elective and
non-elective (immediate, urgent and expedited) patients.

% mortality
24

2.5

17.9

1.3

1.6

% mortality

15 (0°)
1 1.1
3

12

31

35




Table 3.16 Outcome of non-elective surgery

Outcome

Type of surgery Deceased

Intra abdominal
Intra thoracic
Both

Neither

Total

Table 3.17 Outcome of non-elective intra abdominal surgery by urgency
Outcome

Urgency of surgery Deceased

Immediate 12

Urgent 37

Expedited 6

Total 55

% mortality
4.7

4.5

16.7

3.6

3.9

% mortality
13.6

5.1

1.7

4.7

Table 3.18 Outcome for high risk elective surgery by type of surgery
Outcome
Type of surgery Deceased
Intra abdominal
Intra thoracic
Both
Neither
Total

Table 3.19 Outcome for high risk non-elective surgery by type of surgery
Outcome
Type of surgery Deceased
Intra abdominal
Intra thoracic
Both
Neither
Total

% mortality
2.8

3.2

14.3

0.7

1.4

% mortality
13.2

6.5

25.0

10.5

11.2



As can be seen, non-elective patients had a higher
mortality rate than elective patients. In patients
undergoing intra abdominal surgery there was a fivefold
increase in mortality for non elective cases.

The non-elective, intra abdominal cases are further
broken down in Table 3.17.

This illustrates that urgency is strongly linked with
outcome for this group with both urgent and immediate
categories having substantial increases in mortality
compared with expedited or elective patients.

Tables 3.18 and 3.19 show data for surgical category for
both elective and non-elective (immediate, urgent and

expedited) for patients assessed by clinicians as high risk.

Whilst the literature tells us that the high risk surgical
population has an overall mortality rate of approximately
10% it is intuitive that there will be some groups of
patients with much poorer outcomes. The data in Tables

Table 3.20 Outcome of intra abdominal surgery by risk group

Low
Deceased
16

27

43

Intra abdominal surgery | Alive

Table 3.21 Outcome of gut resection surgery by risk group

Low
Gut resection Deceased
Yes 7
No 9
Not answered 0

Total

% mortality

% mortality

3.18 & 3.19 suggests that high risk, non-elective patients
have a worse outcome and within that group intra
abdominal surgery appears to be a particular issue.

Table 3.20 presents that data for all intra abdominal
operations and emphasises that the high risk group who
have intra abdominal procedures have a greater mortality
rate (3% absolute increase over non intra abdominal
procedures).

Table 3.21 presents a further analysis of the 2922 patients
who had intra abdominal surgery and splits them by
whether gut resection was part of the surgical procedure.
These data are for all patients (both elective and non-
elective). This data show that those patients who had

a gut resection had a greater mortality than those who
did not have a gut resection (gut resection 32/588 (5%)

v no gut resection 36/2151 (1.7%). In addition patients
identified as high risk, who underwent a gut resection,
had a 1 in 10 chance of dying within 30 days of operation.

High
Deceased % mortality
0.7 59 8.5
0.3 5.4

0.4 6.2

High
Deceased % mortality
1.9 25 111
0.5 27 6.5
0.0 7 12.1

0.7 59 8.5




Table 3.22 Outcome of gut resection surgery and a primary anastomosis by risk group

Low

Primary anastomosis Alive Deceased
Yes 229 5

No 56

2
Not answered 70 (0]
7

Total

Table 3.22 shows a further analysis of the 588 patients
who had a gut resection, and looks at whether a primary
anastomosis was performed as part of the procedure.

Both low and high risk patients had poorer outcomes

if a primary anastomosis was not part of the surgical
procedure. This is probably a reflection of physiology and
surgical findings as the group having non-anastomosing
surgery are likely to be sicker with different surgical
pathology.

Monitoring

In addition to minimal monitoring standards that exist 23
it is likely that some patients may benefit from additional
information that can be gained from more advanced
haemodynamic monitoring. Table 3.23 shows the

usage of arterial lines, central lines and cardiac output
monitoring in the study population.

Table 3.23 Percentage of each group with monitoring
modality

All cases

Monitoring

High Risk Low Risk
Arterial catheter 8.9 26.6 4.3
Central venous catheter 4.3 14.2 1.9

Cardiac output
monitoring 2.2 4.7 1.6

% mortality

High
Alive % mortality
2.1 126 10 7.4
3.4 39 10 20.4
0.0 36 5 12.2
1.9 25 11.1

Deceased

It can be seen in Table 3.23 that there was a greater
usage of arterial lines and central venous lines in the
high risk group; although the usage was still only 1 in 4
for arterial lines in high risk patients and 1 in 7 for central
venous lines in high risk patients. The use of cardiac
output monitoring was very low in the study with a slight
increase in the high risk group despite evidence for use
of cardiac output monitoring. In addition there has been
recent NICE guidance to support the use of cardiac
output monitoring® but this practice had not become
widely adopted by the time of this study.

Postoperative location

It was shown earlier that 6.7% (1167/17295) of the total
study population went to a critical care unit immediately
after theatre or recovery room. Table 3.24 shows these
data for the high risk population.

Table 3.24 Postoperative location for high risk patients

Number of patients %
2587 77.9

HDU/ICU 736 22.1

Subtotal 3323

Other 26

Postoperative location

Recovery to ward

Not answered

Total



In addition 403/13596 (2.9%) low risk patients went to

a critical care unit immediately after theatre or recovery
room. It appears that there was some streaming of

the high risk patients towards a critical care pathway.
However, for the majority of high risk patients (almost

4 out of 5) the pathway was to return to a level 1 ward
immediately after theatre or recovery room. This low
percentage of patients accessing a critical care unit may
have many reasons: lack of awareness of the degree

of risk, lack of belief that a critical care pathway will
improve outcome, acceptance of current pathways and
limitations of current availability of critical care beds, to
name a few. In the context of availability of critical care
beds the 403 low risk patients who utilised this facility
should be considered. Would these resources have been
better used for the high risk group and would outcomes
be improved if we used our resources more effectively by
admitting only the higher risk patients?

Table 3.25 Type of ward by urgency of surgery - high risk patients
Type of ward

Critical
care

Recovery
to ward

Urgency of
surgery

Immediate 48 86
Urgent 759 223

Expedited 416 131
Elective 1299 281
Subtotal 2522 721
Not answered 65 15
Total 2587 736

Whether the patient is admitted to a critical care unit
or a ward immediately after theatre or recovery room
appeared to be influenced by urgency of surgery
(Table 3.25).

As previously shown 22% of all high risk patients had
an immediate pathway through a critical care unit. The
figure is slightly lower for elective high risk patients

and slightly higher for urgent and expedited high risk
patients. However, the immediate high risk patients had
a three fold greater usage of critical care facilities in the
immediate postoperative phase.

At the time of discharge from theatre, the anaesthetist
was asked if they were content with the discharge
location. As shown earlier in 353 cases (2%) there were
concerns about discharge location. Table 3.26 shows the
data for these patients analysed by risk.

Not

Subtotal Other answered
134 6 9
982 11 103
547 3 74
1580 6 188
3243 26 374
80 0 11

3323 26 385

Table 3.26 Postoperative location suitable in the anaesthetists’ opinion by risk group

High risk

Number of patients
3000

195 . 150

3195

539 1669

3734

Discharge location ideal
Yes

\[o}

Subtotal

Not answered

Total

Low risk
Number of patients
13012

13162

14831




Most of the concerns about discharge location were in
the high risk group and the clinicians felt that they should
mostly have gone to a higher level of care.

Outcome data by risk categorisation

Mortality at 30 days in the whole study population was
1.6% (214/13513). Table 3.27 shows 30 day outcome
detailed by risk category.

The clinician’s prospective classification of risk appears
to have described two groups of patients with quite
different outcomes. The mortality in the high risk group
was 6.2%. This is slightly lower than the estimates

in the literature (where mortality rates of 10-12% are
quoted). It may be that the groups are different and

that the clinicians included some lower risk patients in
the high risk group. Given that 20% of patients were
classified as high risk this may be the case. Further data
on peer review of high risk cases and alternative ways of
presenting risk is shown in Chapters 1 and 4.

Of the 214 deaths at 30 days, 166 (77 %) were in the high
risk group. The fact that most of the deaths are within the
high risk group is in keeping with the published literature.
These data emphasise that it was possible to identify a
group of patients with poor outcomes and also that the
vast majority of postoperative deaths were in this group.
There was no attempt to collect morbidity data but the
literature suggests that this group also have the burden
of significant morbidity and consume disproportionate
resources.

Table 3.27 Outcome at 30 days post operation by risk

Low (%)
10468
43 (0.4)
10511

High (%)
2503
165 (6.2)
2668

30 day outcome
Alive
Deceased

Total

There was a relationship between urgency and outcome.
Table 3.28 shows the urgency group alive and deceased
at 30 days.

Table 3.28 Urgency of procedure by outcome at 3