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Pharmacotherapy has seen remarkable advances in recent
decades, but surgery remains a vital tool for treating a wide
variety of diseases, often offering the only curative or defini-
tive therapy. However, the decision to have surgery is
often not straightforward, as potential long-term benefit
comes with upfront risk of morbidity and mortality.
Minimizing that upfront risk and ensuring that patients under-
stand the trade-offs are critical components of high-quality
preoperative care.

The preoperative process has changed drastically over the
past half century. Patients used to be routinely admitted to the
hospital at least the day prior to surgery, but the high cost of in-
patient care has pushed the preoperative evaluation into the
outpatient arena. The outpatient evaluation often includes an
array of diagnostic tests and may involve office visits with non-
surgeons including primary care providers, medical specialists,
and anaesthesiologists, sometimes in dedicated preoperative
clinics. Various terms are used to describe the reason for these
preoperative medical evaluations, including risk assessment,’
risk stratification,” medical clearance,® and optimization.” But it
is not only the terminology that varies, the practice of preopera-
tive medical evaluations varies widely between providers and
hospitals.” © This imprecision in terminology and variation in
practice may reflect conceptual confusion regarding surgical

risk, which may contribute to misuse or overuse of preoperative
services. In this article we explore the concept of surgical risk
and assert that the rationale for performing preoperative med-
ical evaluations follows naturally from an understanding of sur-
gical risk.

Surgical risk

For the purpose of this article we use surgical risk to refer to a
probability of morbidity and mortality during and after surgery.
Some surgical risk may not be confined to the immediate peri-
operative period (e.g., adhesions from an abdominal surgery in-
crease the risk of subsequent small bowel obstruction, which
can occur years later’), but for simplicity we largely focus on risk
in the perioperative period.

When considering the risk associated with surgery, one
should also consider the risk associated with not having sur-
gery, which is driven by the underlying disease process.® For
example, in the case of a lacerated spleen, the risk of mortal-
ity with surgery may be lower than the risk of mortality from
internal haemorrhage without surgery. However, for many
patients considering elective surgery, such as the patient
considering a knee replacement for osteoarthritis, the short-
term risk without surgery may be negligible.
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Fig 1 Conceptualization of surgical risk.

Components of surgical risk

The total risk associated with an operation can be conceptual-
ized as consisting of two mutually exclusive components: intrin-
sic risk and modifiable risk (Fig. 1). The total risk is simply the
risk that can be expected for a given patient undergoing a given
operation in actual practice, and can be quantified and predicted
based on historical observations of previous patients in similar
situations.’ This is precisely what is done with the American
College of Surgeons National Surgical Quality Improvement
Program (NSQIP) Surgical Risk Calculator.'® This free online cal-
culator allows prediction of mortality and seven other postoper-
ative complications—such as cardiac event, surgical site
infection, and venous thromboembolism—based on 21 pre-
operative factors.

Some portion of the total risk—the ‘modifiable’ risk—may be
reduced or eliminated. For example, smoking is associated with an
increased risk of surgical complications, and smoking cessation
interventions have been shown to reduce the risk of complica-
tions.” However, reducing modifiable risk should not be thought
of as exclusively confined to preoperative care. For example, one of
the main factors responsible for variation in surgical mortality
rates among hospitals is variation in ‘rescue’—the ability to deal ef-
fectively with postoperative complications—rather than variation
in complication rates.” Successfully managing postoperative com-
plications is clearly not in the realm of preoperative care.

The remaining component of risk is what we call the ‘intrin-
sic’ risk. Some amount of risk will remain even if all modifiable
risk is eliminated. After all, even healthy patients with no risk
factors experience adverse events from surgery. We resist calling
this component of risk ‘unmodifiable’ or ‘unpreventable’. After
all, future interventions may be developed that reduce risk fur-
ther than is currently possible—in that case, not applying those
interventions would represent a modifiable risk.

While total risk can be measured from observation, the con-
tribution of each component cannot be directly measured. In
fact, modifiable risk is largely theoretical, and its existence is
only indirectly ascertained by evidence that surgical risk can be
reduced through some intervention. Conversely, the lack of abil-
ity to reduce risk associated with some risk factor suggests that
the risk may be intrinsic for that operation. For example, ob-
structive coronary artery disease is associated with an increased
risk of surgical complications, but revascularization has not been
shown to reduce that risk."?

Others have similarly categorized the components of other
types of risk as we have,'* although surgical risk could be divided
in other ways, such as patient-specific and surgery-specific, or
intraoperative and postoperative. However, categorizing risk as

we have highlights a sound rationale for performing preoperative
medical evaluations: to reduce modifiable risk and to estimate
total risk to assist with informed decision making.

Rationale for preoperative medical evaluations

Reducing modifiable risk

One primary reason for performing preoperative medical
evaluations is to make surgery safer—to reduce modifiable
risk. If a diagnostic test is capable of identifying modifiable risk
or if a therapeutic intervention is capable of reducing modifi-
able risk, those services may be appropriate. If those services
are beyond the expertise of the surgeon, referral to a non-
surgeon to ensure that eligible patients receive them may be
appropriate.

For example, consider perioperative beta-blockers.
Beginning in the late 1990s, a number of small trials showed
that beta-blockers reduced the perioperative risk of cardiac
events for patients at high risk. As a result, assessing eligibility
for perioperative beta-blockers was a sound rationale for sur-
geons to refer patients for preoperative medical consults.
Indeed, patients who received preoperative medical consults
were more likely to be started on beta-blockers preopera-
tively."> However, later trials showed that despite the reduc-
tion in cardiac events, perioperative beta-blockers also
increased the risk of stroke and mortality, and clinical
guidelines have been updated to reflect the limited role for
perioperative beta-blockers.’® Now, consideration of peri-
operative beta-blockers is a much less compelling reason for
referral.

Unfortunately, most potential preoperative interventions
have not had rigorous evaluation. Routine testing with electro-
cardiograms, chest radiographs, and blood tests have not been
shown to reduce surgical risk."”” Routine preoperative medical
consults have uncertain benefit and may even be harmful.”®
Even a straightforward intervention like treating moderate
hypertension has uncertain benefit.’® Ultimately, surgeons look-
ing for evidence-based ways to reduce surgical risk will be disap-
pointed with the current options.

Estimating total risk

In addition to reducing modifiable risk, estimating the total risk
and communicating that to patients may be a valuable outcome
of the preoperative evaluation. Deciding to have surgery requires
a complex consideration of risks, short- and long-term benefits,
and potentially a myriad of alternatives; even if risk is not modi-
fiable, knowing the risk will affect the decision of whether to
have the surgery.”

The importance of risk estimation may not be the same in
all cases. Sometimes, precise risk quantification may not be
necessary. The potential for benefit from surgery might be so
large that it outweighs the risk over any plausible range (e.g.,
potentially curative surgery for early stage pancreatic cancer).
In these situations, additional tests and office visits prior to
surgery for the purpose of more precisely estimating surgical
risk would not change the ultimate decision to have surgery,
and could delay surgery and even diminish the potential bene-
fit of surgery. In other cases, precise risk quantification is ex-
tremely important, such as when viable alternatives exist (e.g.,
surgery vus radiation for early stage prostate cancer) or the po-
tential for benefit is relatively small (e.g., cosmetic plastic

surgery).
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Common terminology

Given the imprecision in terminology surrounding the preopera-
tive medical evaluation, what are we to make of the terms risk
assessment, risk stratification, medical clearance, and optimiza-
tion? The notion of ‘risk assessment’ largely overlaps with esti-
mating total risk. However, it is unclear which tests, if any, are
necessary solely for the purpose of risk estimation. Furthermore,
given the sophistication of modern risk estimating tools such as
the NSQIP calculator, it is uncertain whether there is any role for
preoperative medical consults solely for the purpose of risk esti-
mation. After all, surgeons have written much of the literature
on surgical risk and they are best positioned to estimate surgery-
specific risks, such as the risk of adhesions from abdominal sur-
gery. Finally—and most importantly—in order for patients to be
fully engaged in making informed health decisions, they should
ideally consider the potential risk of surgery in the context of the
potential benefit. As surgeons are clearly best suited to discuss
the potential benefit of surgery, they should also communicate
at least a first-order risk estimation to the patient.

The term ‘risk stratification’ connotes placing patients into
risk categories, which could be considered a less precise form of
arisk estimation. The concept of stratification is codified by clin-
ical guidelines that include management algorithms based on
assigned risk categories.'® In some ways this is less than ideal
for the purposes of informed decision making, as qualitative risk
estimates (i.e., low, intermediate, and high) are less precise than
accurate quantitative estimates.

Risk stratification is also sometimes used to imply the refine-
ment of risk estimation. In other words, after an initial estima-
tion of surgical risk, it may be possible to further stratify risk. For
example, non-invasive cardiac testing is sometimes used in pa-
tients in an intermediate risk category,’® often with the intention
of pursing risk reduction strategies for those with positive test
results. Even in the absence of potential risk reduction strategies,
a precise risk estimate may be sufficiently important for some
patients considering elective surgery that additional testing sim-
ply to refine the estimation of risk may be appropriate.

Despite recommendations by commentators to abandon use
of the term ‘medical clearance’,” it is still widely used to describe
the preoperative medical evaluation. Discomfort with the term
arises from ambiguities in the meaning of ‘cleared’. If it is meant
to convey that the surgery is safe or free from risk, then its use is
misleading, because patients undergoing surgery will always
face some risk. However, a consultant could use the term to con-
vey that there are no additional risk reduction strategies to im-
plement before surgery, which surgeons and anaesthesiologists
could find helpful. Additionally, simply saying that the patient is
cleared does not communicate any sort of risk estimate.

Finally, the term ‘optimization’ has intuitive appeal, be-
cause it seems obvious that optimizing a patient’s medical sta-
tus before an operation would be beneficial. However, this
term seems to cloud the fact that there is very little evidence
regarding which preoperative interventions actually improve
surgical outcomes. For example, it may be optimizing a patient
to get their moderate hypertension under better control, but if
it does not reduce their surgical risk or improve the outcome,
then treating the hypertension has simply delayed surgery.
Similar to cleared, optimized could also simply convey that
there are no additional risk reduction strategies to implement
before surgery, but this term also communicates nothing about
the risk estimate.

In conclusion, the practice of preoperative medical evalu-
ation varies widely, as does the terminology to describe it. Terms

like risk assessment, risk stratification, medical clearance, and
optimization may have some utility in communicating about the
preoperative medical evaluation, but they should be used care-
fully. A clear conceptualization of surgical risk can assist clin-
icians in efficiently using preoperative services to minimize
modifiable risk and to estimate risk for the purpose of assisting
patients in informed decision making, as well as assisting in the
design of future research to improve the ability to achieve these
goals.
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Time to move the goalposts? Do we need new targets

for developing i.v. anaesthetics?
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Widespread use of i.v. hypnotics for induction of anaesthesia
dates from 1934 when thiopental was introduced. Since then a
handful of agents have come and gone with only propofol and
ketamine enjoying common use, in addition to some residual
administrations of thiopental and etomidate.

During the 30yr since propofol was introduced in 1986, a
number of candidate hypnotics and propofol reformulations
have been evaluated, but none have yet achieved commercial
success or significant clinical impact. During this period develop-
mental objectives built on the shortfalls of thiopental listed by
Dundee' in 1961, with additional ambitions arising from the
known limitations of propofol and increasing interest in mainte-
nance of anaesthesia by infusion. Table 1.

In addition, swift esterase hydrolysis allows the use of
remifentanil to provide intense opioid effect with rapid offset,
thereby sharply decreasing the amount of maintenance hyp-
notic required. Similar thinking has proposed the use of the
benzodiazepine remimazolam for maintenance of general
anaesthesia.

“Problems” with propofol—are they really an
issue?

Although frequently cited, the well-known limitations of propo-
fol appear to be manageable and have not materially impacted
its use. Pain on injection may be reduced or abolished by addi-
tion of Lidocaine or changing the lipid used in the emulsion.
Accumulation of lipids seems only to be an issue during
prolonged administration in comprised patients and possibly
in children. Sepsis precipitated by bacterial contamination
is diminished by addition of an antiseptic (EDTA or sodium
metabisulphite) and should never happen if a flawless
aseptic technique is used. Haemodynamic depression is
attenuated by slow administration, careful adjustment of dose

and co-administration of fluid. Finally, respiratory depression
is generally easily managed by a competent anaesthetist and
the suppression by propofol of laryngeal reflexes is a positive
advantage, facilitating laryngeal mask airway insertion.

Who needs thiopental anyhow?

The use of thiopental has been in decline after association
with judicial execution and subsequent restriction of supply
within the USA, plus the withdrawal of a major manufacturer.
Contemporary anaesthetic use of thiopental is limited to induc-
tion of general anaesthesia for Caesarean section, a small num-
ber of patients for whom propofol is considered contraindicated
(typically after some type of allergic reaction), or occasional use
to attempt neuro protection. Even the limited use of thiopental
on the labour ward may cease, because anaesthetists are
increasingly unfamiliar with the drug and sceptical about the
limited literature supporting its superiority to propofol for
obstetric indications.® Allergy to propofol is controversial and
certainly infrequent. Finally, supply issues are exacerbated by
limited commercial interest in a drug that hardly anybody uses.

Does anybody need etomidate?

Since its association with adrenocortical depression, the use of
etomidate has declined sharply. Residual use, notably in the USA
is based around rapid onset, short duration of action and mini-
mum haemodynamic and respiratory disturbance. Its continued
popularity with some anaesthetists and notably non-anaesthetist
emergency physicians and intensivists is defended by assertions
that single doses do not impact morbidity/mortality, although this
remains controversial. Novel etomidate derivatives have dealt
with the adrenocortical depression issue, through structural
changes to form a pyrrole analogue, carboetomidate® with





