
Perioperative Risk Calculators and the Art of Medicine

“The revised cardiac risk index score1 is 0, so the pa-
tient can go to the operating room, right?” While pa-
tient histories and physical examinations have contin-
ued value in most other fields of medicine, perioperative
risk assessment may sometimes be condensed to such
a singular thought process. But are risk calculators
enough by themselves?

The field of perioperative medicine has seen the de-
velopment of multiple risk calculators for cardiac risk as-
sessment (Box).1-6 These calculators have been valu-
able in identifying the risk factors for major cardiovascular
outcomes. They are easy to use by surgeons or ad-
vanced practice clinicians, anesthesiologists, and inter-
nists. Patients who are deemed to be at low or very high
risk based on these calculators may not need stress test-
ing, leading to a judicious use of resources. Some calcu-
lators, such as the American College of Surgeons’ Na-
tional Surgical Quality Improvement Program universal
surgical risk calculator (ACS NSQIP), calculate the risk of
multiple complications beyond just cardiac.2 These cal-
culators may help engage patients in shared decision-
making before undergoing surgery, especially the high-
risk patients who may otherwise underestimate their
risk. These decision aids may help motivate patients
toward risk-reduction strategies before undergoing
surgery.

These calculators have been created with varying
levels of rigor, have unique limitations and strengths,
were studied in specific surgical populations, and are not
all externally validated. During the past few decades, the
field of statistics has also grown, with more sophisti-
cated analyses being developed. High-power comput-
ers can now analyze hundreds of variables on millions
of patients. While the creation of earlier tools, such as
the original cardiac risk index by Goldman et al,6 in-
volved prospective clinician input and bedside reason-
ing, the newer tools have relied on complicated statis-
tics and retrospective medical record data. Many of the
important clinical variables, such as aortic stenosis, ar-
rhythmias, and jugular venous distension, in the earlier
calculators were not included in the new calculators.

It has also been argued that population-based evi-
dence used in creating these calculators may impre-
cisely determine decisions at the patient level.7 While the
ACS NSQIP universal surgical risk calculator uses large
cohorts of patients and variables and is currently the
most robust,2 no calculator can absolutely predict an in-
dividual’s risk. Calculators are also limited by the vari-
ables available in administrative databases. Sometimes
we are left wondering how the calculator determined the
risk of acute kidney injury or venous thromboembo-
lism when it never let us enter all the pertinent history
and risk factors for that patient, or if the history of smok-
ing was given the same covariate weight as ascites in the
ACS NSQIP universal surgical risk calculator. The out-

comes selected by these calculators are mostly re-
stricted to the uncommon (although important) ones,
such as nonfatal myocardial infarction, ventricular fibril-
lation, complete heart block, or cardiac arrest.

While a particular patient may not be at high risk of
these uncommon cardiac complications periopera-
tively, they may be at high risk of having acute pulmo-
nary edema, arrhythmia, delirium, or acute kidney in-
jury. These latter outcomes are more common and also
important to the patient and clinician.

Some of these calculators relied on manual medi-
cal record reviewers to accurately collect preoperative
risk factors. But if important clinical diagnoses were never
established or documented accurately by the surgical
team, they may still not be included in the statistical
modeling. Not uncommonly, patients go through the
fragmented and overwhelmed US health care system
without receiving a diagnosis of coronary artery dis-
ease, pulmonary hypertension, obstructive sleep ap-
nea, congestive heart failure, cirrhosis, or chronic ob-
structive lung disease. While these patients may be able
to manage their daily routines, these diagnoses can have
important consequences perioperatively. Without a me-
ticulous history and examination, if we solely rely on a
risk calculator, important clinical details, such as dysp-
nea on exertion, undiagnosed irregular heartbeat,
murmurs, substantial alcohol use, or cognitive impair-
ment, could be missed. Although the benefit may still
outweigh the risk for that surgery, a thorough history and
examination remain invaluable in preparing clinicians to
care for patients perioperatively.

Different perioperative risk calculators may give
similar but not exactly the same evaluations of peri-
operative risk. So which one is right? For example, a pa-
tient with a history of hypertension alone for whom a hip
surgery is planned would have a revised cardiac risk in-
dex score of 0.1 This would mean a 0.4% risk of a major
adverse cardiac event perioperatively, a low risk. With
the ACS NSQIP universal surgical risk calculator,2 this
same patient’s risk of cardiac complication would be
0.6%, and it would be 1.4% if the myocardial infarction–
cardiac arrest calculator is used.3

A thorough review of subjective and objective data
preoperatively, although somewhat time-consuming,
helps the clinician identify patients at high risk for ad-
verse outcomes and prepares the perioperative team to
proactively prevent and manage any decompensation.
It is also important for the medical team to understand
what surgical procedure is being planned, surgical po-
sitioning, the estimated duration of surgery, estimated
blood loss, and the type of anesthesia being consid-
ered. A complete risk-benefit discussion with the pa-
tient and/or family before the surgery involves a lay-
man’s explanation of the medical and surgical concerns
for that particular patient based on the conglomerate of
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subjective and objective data obtained by a trained clinician, as well
as a discussion on what steps can be taken in conjunction with medi-

cine, anesthesiology, and surgery to mitigate these risks. This tra-
dition of taking a thorough history and physical examination is also
effective in establishing a rapport and confidence with patients and
families.

Perioperative care of the patient is best accomplished by com-
bining the science of medicine with the “old fashioned” art of medi-
cine that involves talking to patients, examining them, and making
medical decisions together with patients. The risk calculators are
meant to serve as decision aids. Numbers, whether taken in isola-
tion or as an index, are not a substitute for clinical evaluation and
clinical judgment. If we choose a solely calculator-based risk assess-
ment and categorization of patients into low or elevated risk with-
out individualized clinical evaluation, then have we really made any
progress from the taboo and unhelpful words, “the patient is medi-
cally cleared for surgery”?
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Box. Perioperative Cardiac Risk Calculators

• ACS NSQIP universal surgical risk calculator
(Bilimoria et al,2 2013)

• MICA risk calculator (Gupta et al,3 2011)
• Revised cardiac risk index (Lee et al,1 1999)
• Cardiac risk assessment criteria (Eagle et al,4 1989)
• Modified multifactorial clinical risk index (Detsky et al,5 1986)
• Original cardiac risk index (Goldman et al,6 1977)

Abbreviations: ACS, American College of Surgeons; MICA, myocardial
infarction–cardiac arrest calculator; NSQIP, National Surgical Quality
Improvement Program.
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