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The past several decades have seen an intense interest
in defining the impact of different perioperative prac-
tices on patient outcome. This has occurred within the
general context of the movement towards evidence-
based medicine, in which there is an emphasis on
proven practices and technologies (both drugs and
devices) and establishing guidelines for their use (1).
Previously, many practices were propagated within
the medical community based on historical beliefs
without good support, and many have now been
found to be of questionable value or even detrimental.
Within the perioperative period, there has been a re-
emphasis on performing randomized clinical trials,
but first it is important to define the primary outcomes
of interest that relate to the delivery of perioperative
care by anesthesiologists.

Cause or Prevention
For the past 50 yr, there has been an emphasis on
morbidity and mortality directly attributable to the
anesthesia provider. Beginning with the Ruth Com-
mission and Beecher and Todd’s work on anesthetic
mortality, complications were rated as directly or
partly attributable to anesthesia (2,3). This practice
remains the basis for the current morbidity and mor-
tality approach. However, it is important to recognize
that there are many practices within the scope of the
anesthesia provider that may limit the detrimental
effect of patient, disease, and surgical risk. For exam-
ple, the administration of perioperative �-blockers in
high-risk vascular patients can decrease morbidity
and mortality from vascular surgery, although a peri-
operative myocardial infarction in these patients
would not be considered primarily attributable to the
anesthesiologist using traditional criteria (4,5). This
lecture will attempt to approach the question of opti-
mizing perioperative outcomes from this broader
perspective.

Outcomes of Interest
Traditionally, 30-day mortality has been attributed to
perioperative care and is used as the definition for

most studies. With the development of ambulatory
surgery, death within 30 days is an overestimate of the
actual importance of the influence of surgery. Warner
et al. (6) demonstrated that 30-day mortality and ma-
jor morbidity after ambulatory surgery was lower
than expected considering a similarly matched popu-
lation of individuals. In some cases, 30-day mortality
may actually underestimate the influence of the peri-
operative period. Mangano et al. (5) demonstrated
that a short perioperative period of administration of
�-blockers has an effect on 6-month survival. The
optimal period of perioperative influence must there-
fore take into account the patient’s disease and surgi-
cal risk.

Major nonfatal medical complications both in the
hospital and within 30 days after surgery represent an
additional outcome of interest. A listing of medical
outcomes is shown in Table 1.

The major issue for medical morbidity is the defini-
tion of an adverse event. Definitions frequently vary
between studies and sometimes make interpretation
difficult. For example, the definition of myocardial
infarction varies, particularly with the development of
troponin as a more sensitive assay that detects smaller
degrees of myocardial necrosis (7). An alternative ap-
proach by many investigators is to utilize length of
stay as a surrogate or marker for increased complica-
tion rate.

More recently, patient-oriented outcomes have
taken on greater importance. These include patient
satisfaction, quality of recovery, and quality of life (8).
The key issue with regard to these measures is the
validity of the instruments and new instruments are
constantly being developed.

There are numerous questions and studies related
to perioperative outcomes and how best to yield the
highest quality of care (Figure 1). This lecture will
attempt to focus on several distinct areas as a means of
identifying these best practices and identifying the
methodology to approach the question. From an
evidence-based perspective, randomized controlled
trials represent the highest form of evidence (9). These
trials form the basis of practice guidelines established
by many specialty societies including the American
Society of Anesthesiologists (10). In the absence of
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randomized controlled trials, case control and cohort
studies also offer evidence, but the robustness of the
conclusions is minimized by the absence of random-
ization. The Agency for Healthcare Research and
Quality has recently commissioned a report that out-
lines those practices that have been found to improve
patient safety (11). This lecture will focus on a group
of interventions that are advocated in these guidelines
or based on large-scale clinical trials.

Cardiovascular Disease
Preoperative cardiac testing and coronary revascular-
ization has been suggested as a means of reducing
perioperative cardiac morbidity for noncardiac sur-
gery. There are no published randomized trials to
address the value of preoperative testing before non-
cardiac surgery. Identification of subgroups of pa-
tients who warrant preoperative testing, according to
the American Heart Association/American College of
Cardiology, is based on results from cohort studies.

Similarly, the value of preoperative coronary revascu-
larization (either coronary artery bypass grafting or
percutaneous coronary interventions) is based on non-
randomized cohort trials. The decision to perform test-
ing and interventions has been further modified re-
cently by randomized information on perioperative
�-blockers. Figure 2 represents one proposed ap-
proach to the integration of preoperative testing and
medical and surgical therapy to improve outcome in
these patients (12).

The benefits of �-blocker in patients with coronary
artery disease have been well documented for several
decades. In the perioperative period, there was only
scant evidence until recently that �-blockers were ad-
vantageous (13,14). Two recent randomized controlled
trials of perioperative �-blockade have led to guide-
lines that suggest that perioperative administration
will reduce cardiac morbidity particularly in the sub-
group with a positive stress test undergoing major
vascular surgery (4,5). Ideally, the �-blockers should
be started a minimum of 7 days before noncardiac
surgery and titrated to a heart rate of 60 bpm preop-
eratively and 70–80 bpm intra- and postoperatively. A
key question with regard to many of these clinical
trials is the ability to generalize beyond the immediate
results. In this particular case, the questions remain:
which specific groups of patients will benefit beyond
those in the original clinical trial and how should the
medication be administered to patients for whom
seven days of preoperative titration is not practical?
Figure 3 illustrates one approach to implementing
�-blocker therapy based on the available evidence.

The use of pulmonary artery catheters represents
another area in which guidelines have been devel-
oped. In 1993, one of the first guidelines was pub-
lished by the ASA; it outlined six controlled studies of
pulmonary artery catheters (15). The number of actual
randomized clinical trials was even smaller. They de-
fined the decision to use a pulmonary artery catheter
based on patient disease, surgical risk, and location of
care. Since publication of the trial, there have been two
large-scale administrative database analyses, which
have suggested that patients who have pulmonary
artery catheters have either a similar or higher mor-
tality than patients who do not, adjusting for the pro-
pensity to have a pulmonary artery catheter placed
(16,17). Therefore, based on this and other work, new
guidelines were developed (18). It is important to
utilize pulmonary artery catheters appropriately so as
to improve outcomes in those in whom it would ben-
efit and not cause harm in those in whom there is no
proven benefit.

Postoperative Nausea and Vomiting
For ambulatory surgery, postoperative nausea and
vomiting represents one of the most significant causes

Table 1. Outcomes of Interest

Death
Intraoperative
Immediate postoperative
30-day
Longer?

Major morbidity
MI
Pneumonia
CVA
PE

Minor morbidity
PONV
PDNV
Pain

Readmission
Etiology of admission

Costs
Hospital � Home
Medical � Non-medical

Patient satisfaction
Quality of recovery
Quality of life

MI � myocardial infarction; CVA � cerebrovascular accident; PE � pul-
monary embolism; PONV � postoperative nausea and vomiting; PDNV �
postdural nausea and vomiting.

Figure 1. Identification of questions to address.
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of morbidity and delay in discharge (19). There have
been numerous randomized clinical trials looking at
those monotherapy and multimodal approaches. Sev-
eral groups have performed meta-analyses to identify
those strategies that are most efficacious in improving
outcomes (20,21). Monotherapy has been shown to
yield improved outcomes compared with placebo, but
combination therapy is clearly the most efficacious.
The issue is the added cost of combination therapy
(i.e., its net cost effectiveness). In implementing a peri-
operative antiemetic program, it is, therefore, impor-
tant to define high-risk subsets of patients in whom
combination therapy might actually decrease or min-
imize cost from a total care perspective as well as
increase patient satisfaction. Patients undergoing sur-
geries in whom the risk of postoperative nausea and
vomiting is less might benefit from rescue therapy
only or prophylactic monotherapy from a cost-
effective perspective.

Perioperative Infections
As part of the Institute of Medicine Report on medical
errors, iatrogenic infections are a major cause of com-
plications, cost, and potential mortality. Prophylactic

antibiotics have been shown to reduce infections. The
timing of prophylactic antibiotics is critical with peak
blood and tissue levels necessary before incision
(22,23). It is also important to re-dose antibiotics at
appropriate intervals. The anesthesiologist is a critical
member of the team to insure that the antibiotics are
given in an appropriate manner.

In addition to surgical site infection, blood stream
infections from invasive central lines is another source
of major morbidity related to infections (11). Barrier
precautions during central line insertion have been
shown to significantly reduce the rate of complications
and should be utilized routinely as part of our
insertion.

Postoperative Intensive Care Unit Care
As part of the continuum of perioperative medicine, it
is important for anesthesiologists to continue to take
an active role in the intensive care unit. Pronovost et
al. (24) demonstrated markedly reduced mortality and
length of intensive care unit stay in patients undergo-
ing aortic surgery in those units in Maryland in which
intensivists made daily rounds. Several other groups

Figure 2. A proposed approach to the integration of preoperative testing and medical and surgical therapy in cardiovascular patients.
Reproduced with permission from The New England Journal of Medicine (12).
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have demonstrated similar findings and this record is
supported by a recent meta-analysis (25). Many health
care quality groups have adopted this practice as a
standard for providing care and have demanded in-
tensivists from their health plans. Anesthesiologists
especially must continue to take a leadership role in
this area as part of our continuum of perioperative
care.

Summary
There is a growing trend to perform randomized clin-
ical trials and other studies to establish an evidentiary
basis for many of our perioperative practices. It is
important to understand which practices have strong
evidence to support their continuation and guidelines
represent one area in which the evidence is assimi-
lated and recommendations proposed. It is now up to
the specialty to help to adopt these recommendations
into clinical practice to provide our patients with the
highest level of care.
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Figure 3. An approach to implementing �-blocker therapy based on
the available evidence.
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