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This review discusses what cardiac investigations and interventions are indicated before surgery. There are three questions,
the answers to which will usually determine the necessity for further preoperative cardiac testing in elective surgery. 1) Does
the patient have poor exercise tolerance? 2) Does the patient have two or more unoptimized risk factors for coronary artery
disease? 3) Is the surgery high risk? If the answer to two or more of these questions is yes, then further cardiac testing is
appropriate. If none or only one is positive, further testing can be postponed until after surgery. This is especially true if beta
blockers or other cardioprotective medications are prescribed. The evidence that perioperative beta blockers reduce
perioperative risk is not appearing to be as strong as initially presented. Beta blockers should be used where indicated whether
or not surgery in planned, and above all, must not be stopped.
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Preoperative assessment has traditionally been a time to
ensure complete optimization of a patient’s health. All the
resources of the health system were applied to reduce the
high risk associated with surgery and anesthesia. More and
more however, surgery and anesthesia have minimal risk,
and time for health optimization is limited. Now the
decision is not, “Can this patient be possibly made any
better?” but rather “Is this patient stable enough to get
through this surgery?”

Who should decide whether a patient is ready for sur-
gery/anesthesia--the surgeon, cardiologist, primary care
physician, or the anesthesiologist? Often it is a cardiologist,
but the cardiologist may not be in the best position to make
this decision. The cardiologist may not know the urgency
or risk of the surgery, how the patient perceives risk, or the
specific skills of the surgeon and the anesthesiologist. Thus
in many ways, the attending anesthesiologist is in the best
position to make these decisions! This presentation will
review what is involved in this preoperative assessment
and optimization.

Preoperative Testing Should be Limited

Usually the clinical exam provides enough information
for most decisions. While sometimes extra investigations
or consultations are required, it is often advantageous to
keep patients off what might be called the “Cardiac Stent
Express Train”. This is the situation where a patient “at
risk” for coronary heart disease undergoes a stress
echocardiogram which is mildly abnormal and requires
angiography for clarification. The angiography shows a
lesion amenable to stenting, so a drug eluting stand is
placed. Now, the patent is committed to staying on
clopidogrel, and cannot get off this “Stent Express” in
order to have surgery for several weeks. This is especially
troublesome if surgery was more necessary in the short or
medium term than the stent placement.

This is one example of the principle that it is important
not to order tests unless there is a good clinical reason to do
so. Especially in the perioperative period of low or medium
risk surgery, it is best to avoid tests which will not impact
on the perioperative period. Positive test results in a low
risk population are almost always false positives. False
positives delay surgery unnecessarily, create patient anxiety,
and generally require further tests. These further tests can
be expensive, inconvenient, painful, and even dangerous.
False negatives are less common, but may create a false
sense of security which leads a clinician to ignore clinical
signs of trouble.

Sometimes tests are ordered because they are perceived
to provide evidence of clinical prudence. It is hoped that
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having ordered tests may protect a clinician from litigation
in case of a bad outcome. But most clinicians are aware of
the previously described low positive predictive value of a
positive test in an asymptomatic individual. They thus
intuitively (and correctly) ignore unexpected mildly ab-
normal results. Unfortunately, lawyers may attribute any
subsequent bad outcome to the lack of follow up of the
abnormality. There is now more risk of litigation from lack
of follow up of even mild abnormalities, than from not
ordering an unnecessary test.

Searching for asymptomatic disease is “screening”, and
there are several authoritative organizations which devote
considerable thought into determining when screening for
conditions such as diabetes, lung cancer, or bleeding ab-
normalities are appropriate. The perioperative period of
low risk surgery is rarely one of these situations.

When Are Preoperative Cardiac Tests Really Needed?

So when are preoperative tests, such as cardiac
investigations, indicated? One guideline which has been
widely used is the American College of Cardiology/Ameri-
can Heart Association 2002 Guideline Update on Perio-
perative Cardiovascular Evaluation for Noncardiac
Surgery1. A simplification of these guidelines with modi-
fication is presented here. The modifications are consistent
with a recent update of the guidelines2.

There are three questions, the answers to which will
usually determine the necessity for further preoperative
cardiac testing in elective surgery. 1) Does the patient have
poor exercise tolerance? 2) Does the patient have two or
more unoptimized risk factors for coronary artery disease?
3) Is the surgery high risk? If the answer to 2 or more of
these questions is yes, then further cardiac testing such as
dobutamine stress echocardiography or adenosine nuclear
scanning is appropriate (Fig. 1). If none or only one is
positive, further testing can be postponed until after surgery.
This is especially true if beta blockers or other cardio
protective medications are prescribed.

1. Exercise Tolerance
Exercise tolerance is a surprisingly simple yet valuable

discriminator of risk3. If a patient can climb two flights of
stairs without significant dyspnea, he or she has demon-
strated a cardiopulmonary reserve adequate to cope with
the stress of most surgery.

2. Presence of Risk Factors
The ACC/AHA guidelines describe three categories of

clinical indicators of cardiac risk1. The major clinical

indicators are decompensated CHF, unstable coronary
syndromes, significant arrhythmias, and severe valvular
disease. These are unstable conditions where there is no
controversy over the need to address them before surgery.

Minor clinical indicators are age, abnormal ECG (except
for acute ischemia), rhythm other than sinus, uncontrolled
hypertension, or history of stroke. With the exception of
history of stroke, none of these have not been shown to
significantly increase perioperative risk. There is little
evidence that hypertension matters perioperatively but it is
the most common modifiable cause of cardiac death and is
a marvelous excuse to start β blockers which may provide
perioperative as well as life long cardioprotection. This
will be discussed further below.

Intermediate clinical indicators are the factors which
really determine if cardiac testing is needed. They are a
history of CHF, history of MI, mild angina, diabetes, or
renal insufficiency. If optimized (stable), these generally
do not significantly increase anesthetic risk, but if not
optimized, they may increase risk, and should be addressed.
The original ACC/AHA document suggests presence of
one of these intermediate clinical risk factors warrants
consideration of preoperative testing1. A more practical
and still safe approach is to only consider extra testing if

Fig. 1 Three questions to determine the necessity for further
preoperative cardiac testing in elective surgery
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there are two of these which have not been optimized (as
well as one of poor exercise tolerance and high risk
surgery).

3. High risk surgery
Many surgical procedures to not cause physiological

stress any greater than the activities of daily living. Thus,
even if patient has either poor functional capacity, or
unoptimized risk factors (but not both), low or moderate
risk surgery can usually proceed without further
investigations.  Schein’s study of 19,557 cataract surgery
cases is often referenced as evidence of this4. It is important
however to rote that all patents in that study were seen by
their primary care physician, and any obvious health issues
were addressed. Therefore, even though it is unlikely that
special cardiac testing is needed before low risk surgery,
someone does need to do a basic history and physical. Even
in “high tech” medicine, there is no substitute for listening
to the patient.

High risk surgery, which may warrant testing if the
response to one of the first two questions is positive, is
defined as prolonged surgery, especially in the thorax or
abdomen, and vascular surgery with the probable excep-
tion of carotid endarterectomy1.

The general requirement that the presence of two or
more of these three conditions warrants cardiac investiga-
tion may be mitigated if beta blockers are prescribed, as
this may be the best treatment regardless of what cardiac
investigations reveal5. Beta blockers are recommended
therapy for all patients with cardiac disease6, hypertension7,
peripheral vascular disease8, and congestive heart failure9.
Diabetes10, chronic obstructive pulmonary disease11, and
asthma12 are not contraindications to beta blockers.

Having said that, the evidence that perioperative β
blockers reduce perioperative risk is not appearing to be as
strong as initially presented13,14. The major evidence which
made this therapy popular, two studies by Mangano15 and
Poldermans16, represent only 41 adverse outcomes among
304 study patients. A meta analysis of all eight randomized
studies of this topic showed that they only comprise a total
of 83 adverse events in 1152 patients17. In a recent retro-
spective cohort study of 663,635 patients undergoing ma-
jor noncardiac surgery, administration of perioperative
beta blockers was associated with no benefit and possible
harm in patients with zero or one risk factor for cardiac
morbidity18.

It is possible that the small perioperative benefit in low
risk patients is outweighed by the adverse effects of dis-
continuing beta blockers. Perhaps the most important part
of perioperatively beta blocker therapy is that it must not be

inadvertently stopped. The rebound effect of this is quite
detrimental.

Another potential reason for the limited efficacy of beta
blockers is that there are two separate mechanisms for
perioperative MIs. One is the classic supply/demand mis-
match occurring at a critical stenosis of a coronary artery.
The other is endothelial dysfunction causing a sudden
rupture of a vulnerable plaque on an often non critical
lesion. Beta blockers are likely protective of the first
etiology but not the second. Statins are likely the best
therapy to control the second mechanism.

As a result of these reevaluations, the 2006 ACC/AHA
Update has adjusted the guidelines. The recommendation
for use of perioperative β blockers remains strong for
patients undergoing major vascular surgery who have
ischemia, and for those patients already on beta blockers
for other clear indications. There is however a slight
softening of other recommendations. Beta blockers are
probably recommended for patients undergoing vascular
surgery in whom preoperative assessment identifies coro-
nary heart disease, or who have multiple risk factors for
CHD. They are probably recommended for patients under-
going intermediate or high risk procedures who have CHD
or multiple risk factors for CHD. They may be considered
for patients who are undergoing intermediate- or high-risk
procedures, including vascular surgery, in whom preop-
erative assessment identifies intermediate cardiac risk as
defined by the presence of a single clinical risk factor2.
Thus there is need for clinical judgment in prescribing
perioperative beta blockers in lower risk patients.

Further information on the perspective use of beta
blockers should come from the PeriOperative ISchemic
Evaluation (POISE) Trial. It is an international random-
ized controlled trial of metoprolol versus placebo in 10,000
patients undergoing noncardiac surgery. So far about 6000
patients have been enrolled. The results of another study of
the perioperative use of beta blockers in diabetics is like-
wise eagerly anticipated.

In summary, whether or not preoperative cardiac inves-
tigations are necessary can be determined by three factors
easily assessed by the anesthesiologist. Perioperative beta
blockers should be used where appropriate, and above all,
not be stopped.
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