
Abstract

Patients scheduled for elective surgery are
commonly cancelled because an existing cardiac
problem is felt to need review. Currently, the

positive yield of pre-operative cardiac review is low,
largely because communication between specialties is
poor and an explicit question is not asked of the cardiac
team. All practitioners need to agree upon the proper
criteria for cardiac referral, and upon the proper aims of
the cardiac review. In particular, the term ‘fit for
surgery’ must be abandoned.
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Introduction
Currently, the cancellation rate for elective operations on the day
of surgery is high, often reaching levels of 10–15%. A common
reason for cancellation is an inadequately treated medical or car-
diac problem.1,2 These patients are often then referred to a cardi-
ologist or general physician for an opinion on whether they are
‘fit’ for anaesthesia. This article examines the anaesthetic and
surgical perspective of this scenario. It examines what are the
ideal aims of the medical/cardiac consultation and it also offers
suggestions for improved multi-disciplinary care in this situation.

The anaesthetic/surgical perspective
Philosophy: risk reduction and risk-benefit analysis
Elective surgery involves a surgical intervention planned to
improve the patient’s condition or quality of life but which is not
of itself life-saving. Elective surgery can therefore always be
planned for a time which suits the patient (or the patient’s med-
ical condition), the surgeon, the anaesthetist, and the healthcare
organisation in which the surgical intervention takes place.3

There should be no additional risk to the patient by planning
surgery for such a time.3,4 In this context, it is a basic philosophy
of good anaesthetic practice that optimal treatment of all co-
existing medical problems should minimise peri-operative risk.3,4

An example of an elective operation is an inguinal hernia
repair. The operative risks for this operation will be higher in an
untreated hypertensive patient, as compared with the risks for a
treated patient.5 Since the hernia operation itself does not in any
sense contribute to increased survival, a superficial risk-benefit
analysis clearly favours prior treatment of the hypertension,
rather than proceeding with surgery without treatment.5,6 In con-
trast, an example of a corresponding emergency operation is a
strangulated, obstructed hernia. Again, the risks of surgery will
still be greater in an untreated hypertensive patient than in a
treated patient.  The risks of delaying surgery for antihyperten-
sive therapy, however, will far exceed any additional risks of pro-
ceeding with surgery. 

Such considerations suggest that the term ‘fitness for anaes-
thesia’ is both uninformative and misleading. A further illustra-
tion reinforces this. A young athlete scheduled for elective vari-
cose vein surgery might reasonably be cancelled for further
investigation if this patient is found to have left bundle branch
block and an asymptomatic systolic murmur. On the other hand,
varicose vein surgery might reasonably proceed in an elderly
patient with New York Heart Association Class III heart failure on
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maximum treatment. This might seem surprising: the young ath-
lete is clearly the ‘fitter’ patient. However, the proper considera-
tion being applied is that the athlete is suboptimally investigated
and treated. The elderly patient is the better optimised and is as
fully treated and investigated as possible.

Objective, high-quality evidence in support of this philosophy
of risk reduction is sparse for all medical conditions. Large, con-
trolled trials for all possible co-existent diseases do not exist
because of: ethical issues; the heterogeneity of the patient pop-
ulation; the variability in surgical methods; and the variability in
anaesthetic management. Therefore, for any given medical con-
dition, it is often impossible to quote a precise numerical value
indicating peri-operative risk. For cardiovascular risk, Lee et al.
have suggested a simplified scoring system to help quantify this.7

Their system is summarised in table 1. Lee and colleagues were
themselves uncertain "how this system should be used by clini-
cians", but it would seem reasonable that for patients with < 1
predictive factor (hence with total risk of < 1%), any further car-
diac intervention would be unlikely to further reduce this risk. For
other diseases, similar data are more sparse, but the general
approach of risk reduction and a risk-benefit analysis seems sensi-
ble and is advocated by authoritative guidelines and teaching.3,4,8

Practical anaesthetic conduct of the risk reduction
approach
Even though the majority of anaesthetists adhere to the principle
of cancelling elective surgical patients whose medical conditions
have not been optimised, it seems that very few anaesthetists
subsequently make clear to their surgical colleagues the precise
reasons for postponing surgery. To achieve this aim, the anaes-
thetist could write in the patient’s case notes, or dictate or write
a letter to the surgical (or appropriate medical) team outlining
the problems to be resolved.  One reason why anaesthetists fail
to do this might be that the dictation of letters is not an integral

part of anaesthetic training. Anecdotally, anaesthetists tend to
write only on their dedicated anaesthetic charts. Other health-
care workers do not often read these charts. 

Formal referral of the patient to the medical team is left to
the surgeon who, often only vaguely aware of the reasons for
cancellation, can only suggest the patient be assessed for gener-
al ‘fitness’. Kleinman et al. found that only 3% of such referrals
to the medical team specify what is required of the cardiologist.
The rest ask only for an ‘evaluation’ or ‘clearance’ and, some,
make no request at all.9 Consequently, the positive yield of pre-
operative cardiac consultations is extremely low and as few as
10% of patients referred have any change in medical treatment
or investigations before surgery.10

The perspective of the cardiology team
If a patient attends cardiac clinic with only the vague request that
s/he be assessed for ‘fitness’, the cardiologist may be faced with
a number of problems. First, the cardiologist may not know the
precise nature or implications of the planned surgery. For exam-
ple: what does a trans-vaginal tension-free tape operation actu-
ally involve?; what are the physiological implications of a bimax-
illary osteotomy as opposed to a repair of zygomatic fracture?
Second, the cardiologist may not be familiar with the details of
all anaesthetic techniques: how should the blood pressure best
be managed during laparoscopic adrenalectomy?; what are the
indications or contra-indications for a combined spinal-epidural
technique? Thus, apart from some exceptional circumstances, it
is impossible for a cardiologist to make any useful comment on
the practical conduct of surgery or anaesthesia. Advice such as
"the heart rate should be monitored during surgery", or "low
blood pressure should be avoided during surgery", are clearly of
limited relevance to the anaesthetic team. 

The outcome of the cardiac consultation can only be as use-
ful as what is asked of it: if the referring anaesthetist/surgeon
were to ask a more precise question of the cardiologist, then a
more precise answer should result. What then should be the
proper aims of a pre-operative cardiac consultation?

Proper aims of pre-operative consultation
It is generally agreed that there are at least three important aims
of the pre-operative evaluation.10,11

● A possibly inadequately-treated condition (e.g. angina or
heart failure) should be optimised. The cardiac consultation
may conclude that the condition is already optimally treated
and no further intervention is warranted. Even if this is the
case, this is valuable input to the anaesthetic/surgical plan. 

● An undiagnosed condition (e.g. new onset atrial fibrillation or
a heart murmur) should be investigated.  Again, it is possible
that once diagnosed, this condition may not need any treat-
ment. Alternatively (though perhaps less commonly), cardiac
investigation reveals an abnormality which not only needs
attention but is judged to need attention before the surgery
which resulted in the referral. 

● Objective data should be provided to help guide anaesthetic
management or provide an index of risk (e.g. a specific
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Table 1. Simplified, revised cardiac risk index as developed by Lee et al.7

There may be problems, for example, in defining what ‘high-
risk surgery’ means; that congestive heart failure may 
encompass a wide range of ejection fractions; or that a very 
precise threshold is used for the creatinine level. Other 
problems and further explanation in text

Predictive factor

High-risk surgery

Ischaemic heart disease

Congestive heart failure

Cerebrovascular disease

Insulin-treated diabetes
Creatinine > 177 µmol/L

Number of factors Risk of major cardiac complications

0 0.4%

1 1.1%

2 4.6%

> 3 9.7%  
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request for left ventricular ejection fraction or ischaemic
threshold of tachycardia on exercise test). In this context, the
cardiologist is (to some extent) simply providing only a sup-
port service to the anaesthetic/surgical team. The final deci-
sion as to whether to proceed with surgery and, if so, in what
manner (e.g. extent of invasive monitoring to be used, or the
need for elective post-operative intensive care admission)
must rest with the anaesthetic/surgical team, based upon
data provided by the cardiologist.3

Guidelines for referral to the cardiology team
If we accept that risk reduction in elective patients is important,
and that referrals should be made explicit, and the proper aims
of the cardiac consultation as outlined above are also accepted,

it is then important to consider the proper criteria for referring
the patient to a cardiologist. Recently, the American College of
Cardiology (ACC) and the American Heart Association (AHA)
suggested guidelines for referral for elective, non-cardiac surgical
patients,12 which were also published in a slightly modified
form.11,13 These guidelines help both the referring anaesthetist
and the cardiologist receiving the referral.

First, the guidelines make a distinction between elective
surgery and emergency surgery: urgent life-saving surgery must
never be delayed simply to obtain a cardiac opinion.

Second, for elective surgery, the guidelines contain elabo-
rate flow charts and definitions of ‘major, intermediate and
minor clinical predictors’ (figure 1) and definitions of ‘high-,
intermediate- and low-risk surgery’ (table 2). This advice may
be further summarised: referral to a cardiologist is generally
indicated if the patient has any new, or under-optimised, or
uninvestigated cardiac condition (e.g. coronary artery disease,
heart failure, murmur, or arrhythmia) unless the patient has
‘recently’ (i.e. within approximately two years) seen a cardiolo-
gist for the same condition and the condition is stable.
Communication is important: the referring physician (anaes-
thetist or surgeon) should specify (preferably in the form of an
appropriately written letter) what information is being sought
from the referral.

Third, the guidelines also offer some advice for the cardiolo-
gist receiving the referral. The general principle is that the indi-
cations for further cardiac investigation or treatment of the
referred patient are the same as those in a non-operative setting.
In other words, a patient who does not need an echocardiogram
or coronary artery bypass surgery (CABG) does not suddenly
need these, just because surgery is scheduled.14 An exception to
this is if the request is specifically to quantify a variable (e.g. left

THE BRITISH JOURNAL OF CARDIOLOGY470

Table 2. Cardiac risk stratification for non-cardiac surgery. Risk refers to 
combined risk of cardiac death or myocardial infarction

High cardiac risk (> 5%)

- major operations, especially in the elderly

- aortic and other vascular surgery

- prolonged surgical procedures associated with large fluid shifts 
or blood loss

Intermediate cardiac risk (< 5%)

- carotid endarterectomy

- head and neck surgery

- orthopaedic surgery

- prostate surgery

Low cardiac risk (< 1%)

- endoscopic procedures

- body surface surgery

- cataract surgery

- breast surgery  

Adapted from: Park KW11

Figure 1. Modification of the ACC-AHA guidelines to highlight 
indications for cardiology consultation. The clinical 
predictors, high-risk and intermediate-risk surgery, and poor 
functional status are defined in the text. CC may be 
indicated for patients with a major clinical predictor for 
patients undergoing an intermediate-risk surgery who have 
poor functional status and an intermediate clinical predictor, 
and for patients undergoing a high-risk surgery who have 
poor functional status or an intermediate clinical predictor

Emergency surgery?

Major clinical predictor?

Coronary revascularisation within the last five years
without significant interim change in symptoms?

Favourable cardiac evaluation in two years?

Risk of surgery

Intermediate clinical predictor
AND poor functional status

Intermediate clinical predictor
OR poor functional status

For high-risk surgery:

Step 7
no

Consider CC

yes

yes

yes

yes

yes

yes

no

no

no

no

OR

OR

OR

CC

Step 6

Step 5

Step 4

Step 3

Step 2

Step 1

Step 7

Step 6

high

OR

low

intermediate

Consider CC

For intermediate-risk surgery:

OR

OR

no

Key: ACC = American College of Cardiology; AHA = American Heart
Association; OR = operating room; CC = cardiology consultation

Adapted from Park KW11
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ventricular ejection fraction) and it is made clear that this is nec-
essary for the planning of anaesthesia or for risk assessment.
While Lee et al. have suggested that risk assessment itself might
generally be undertaken using a simplified clinical scoring sys-
tem, rather than using expensive investigations,7 it would be
generally prudent to accept a specific request for more objective
information.

These ACC/AHA guidelines are clearly constructive although
it is important to highlight some of their limitations. The guide-
lines represent a consensus opinion and are not a statement of
fact: the committee acknowledged that good quality evidence
did not exist for all the guideline statements. The guideline algo-
rithms concentrate only on cardiovascular evaluation: in reality
many patients also have serious non-cardiac disease and this fur-
ther modifies their overall operative risk. This is particularly true
of obstructive pulmonary disease, which often accompanies car-
diac disease. It is possible that while the main problem might not
be strictly cardiac, the cardiologist is a reasonable first port of call
to assist in general medical pre-operative optimisation.
Furthermore, the categorisation of surgery into high, intermedi-
ate and low risk might not be sufficiently accurate (table 2). For
example, ‘head and neck surgery’ (categorised as intermediate
risk in the guidelines) actually encompasses a range of operations
from major tumour resection with free flaps (high risk) to salivary
gland removal (low risk). Also, while many planned surgical pro-
cedures might initially fall into a low-risk category, they may
unexpectedly evolve during the course of surgery into more
major and, therefore, high-risk undertakings. Finally, the details
of some of the cardiac and anaesthetic advice might be more
suited specifically to North American practice, since there were
no European members of the committee. 

I shall now look at three specific areas of interest by which
risk reduction in the elective patient can be achieved.

Peri-operative use of beta blockade
The cardiac risk to a patient with known coronary artery disease
undergoing non-cardiac surgery can be reduced with peri-oper-
ative beta blockade.15-17 Poldermans et al. have reported mortal-
ity of major vascular surgery being reduced from 17% to 3.4%.
This protective effect appears to continue for two years after
surgery.17 Since the current mortality of CABG is itself approxi-
mately 3%,11 this result is of great interest. For example, a
patient with under-optimised angina might be referred for car-
diac assessment. Currently, reasonable advice might be that
CABG should be performed before any non-cardiac surgery.
However, this decision exposes the patient to the 3% risk of
CABG plus the risk of the subsequent non-cardiac surgery of
approximately 1.7% in post-CABG patients (a total of about
4.7%).11 In contrast, simply using beta blockers peri-operatively
seems to reduce the overall risk of non-cardiac surgery to
around 3%. This might influence the behaviour of both anaes-
thetists and cardiologists in future, who might opt to treat
patients with beta blockade and proceed with non-cardiac
surgery, rather than take the ‘conventional’ route to coronary
revascularisation. This practice has not yet been adopted apart

from in a few centres. It is still not known whether all beta
blockers are equally effective; for how long therapy should be
continued for maximum benefit; and when or if revascularisa-
tion should be considered post-operatively.18 The best manage-
ment of patients with both coronary disease and obstructive
lung disease remains unclear, especially since beta blockers are
generally contra-indicated in this group of patients.

Percutaneous transluminal coronary angioplasty
(PTCA)
If the risk of CABG is higher than that of beta blockade plus non-
cardiac surgery, might PTCA be a more suitable alternative to
CABG for revascularisation in pre-operative elective surgical
patients? The mortality and immediate success rate of PTCA
depends on the severity of the coronary lesion and the urgency
with which PTCA is performed. Reported success rates appear to
be constantly improving.19 Thus, PTCA may be a better route than
surgery for some selected general surgical patients, but a delay in
non-cardiac surgery of at least 30–40 days20 (and, perhaps, more
suitably over 90 days21) between PTCA and elective non-cardiac
surgery is advisable. Aspirin/anticoagulation is stopped before
some types of elective surgery (e.g. prostate, bladder) to minimise
risk of bleeding but if this done within 30 days of stenting, the
risk of stent re-occlusion is prohibitively high.22

Kelion and Banning14 have highlighted some problems posed
by patients who are symptom-free but at high cardiac risk (> 5%
based on the risk index of Lee et al.7). There is little hard evidence
to support a policy of coronary angiography in these patients.
There is also no evidence that CABG in symptom-free patients
reduces the risk of non-cardiac surgery.14 There may also be a
sound pathophysiological reason why mechanical intervention
(PTCA or CABG) may not benefit this group of patients. The
cause of spontaneous myocardial infarction (plaque rupture)
probably differs from peri-operative myocardial infarction (which
curiously occurs on the second or third post-operative day, rather
than during surgery when stress might be highest).23,24 If this is
indeed the case, then perhaps it is more rational to concentrate
efforts on achieving a balance between myocardial oxygen deliv-
ery and demand in the peri-operative period (e.g. with aggres-
sive management of risk factors and beta blockade), rather than
on mechanical revascularisation.14

The uninvestigated murmur
Traditionally, a heart murmur might not be ‘innocent’ if: 
● there are associated cardiovascular symptoms such as chest

pain, palpitations or breathlessness
● it is a diastolic murmur  
● it is anything other than ejection systolic 
● it occurs along with other positive cardiovascular signs in the

clinical examination (such as a characteristic pulse or thrill)
● the ECG or chest X-ray are abnormal.25

Non-innocent murmurs require further investigation, usually
with echocardiography. The main anaesthetic concern is that a
murmur may indicate severe aortic stenosis (other valvular lesions
are of relatively less concern). Aortic stenosis can be asympto-
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matic until very severe and may therefore masquerade as an
‘innocent’ murmur. 

Highlighting this possibility, the National Confidential Enquiry
into Peri-Operative Deaths (NCEPOD) has suggested that all elec-
tive patients found to have a murmur during routine pre-opera-
tive clinical examination should undergo echocardiography
before any elective surgery.8 If this advice were followed to the
letter, it would clearly increase demand for echocardiography
services, a fact which NCEPOD recognised, suggesting that
anaesthetists and cardiologists jointly develop local protocols.8

However, is the advice to perform echocardiography (and hence
potentially delay elective surgery) itself reasonable? 

Some studies suggest that patients with an aortic valve area
of < 0.5 cm2 and pressure gradient > 50 mmHg, in whom non-
cardiac surgery was nonetheless undertaken had a peri-operative

mortality of approximately 3% with careful anaesthetic manage-
ment.26,27 This compares with a mortality for aortic valve repair of
3–4%.11 Thus, in certain circumstances it might seem reasonable
to proceed with non-cardiac surgery in the presence of an undi-
agnosed murmur since, even in the worst case (i.e. that of severe
aortic stenosis), the risk of proceeding is similar to the risk of
valve surgery itself. It is important to use a suitably careful anaes-
thetic plan (which might have other implications in terms of
resources). Cardiac referral might be undertaken post-operative-
ly rather than pre-operatively for patients in whom surgical delay
itself increases overall risks. Recent recommendations suggest
that exercise testing is the key investigation which should deter-
mine the need for valve surgery in patients with asymptomatic
aortic stenosis.28 It is unclear whether this advice will increase or
reduce the overall rate of valve surgery in this group of patients.
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