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Preoperative evaluation:  
A time-saving algorithm 
Our preop evaluation method combines the latest 
guidelines and tools to help you avoid unnecessary 
testing and complete the process in one visit. 

About 27 million Americans undergo surgery every year1 

and before doing so, they turn to you—their primary 
care physician—or their cardiologist for a preoperative 

evaluation. Of course, the goal of this evaluation is to deter-
mine an individual patient’s risk and compare it to procedural 
averages in an effort to identify opportunities for risk mitiga-
tion. But the preoperative evaluation is also an opportunity to 
make recommendations regarding perioperative management 
of medications. And certainly we want to conduct these evalu-
ations in a way that is both expeditious and in keeping with the 
latest guidelines. 

Current guidelines for preoperative evaluations are less 
complicated than they used to be and focus on cardiac and 
pulmonary risk stratification. While a risk calculator remains 
your primary tool, elements such as smoking cessation and 
identifying sleep apnea are important parts of the preop equa-
tion. In the review that follows, we present a simple algorithm 
(FIGURE 12-6) that we developed that can be completed in a 
single visit. 

Cardiac assessment: 
A risk calculator is the primary tool 
Cardiac risk estimation is perhaps the most important element in 
determining a patient’s overall surgical risk. But before you begin, 
you'll need to determine whether the preoperative evaluation of 
the patient is best handled by you or a specialist. Current guide-
lines recommend preoperative evaluation by a specialist when a 
patient has certain conditions, such as moderate or greater val-
vular stenosis/regurgitation, a cardiac implantable electronic 
device, pulmonary hypertension, congenital heart disease, or 
severe systemic disease.2 

If these conditions are not present (and an immediate  
referral is not required), you can turn your attention to the car-
diac assessment. The first step is to determine which cardiac risk 

Strength of recommendation (SOR)

	A 	� Good-quality patient-oriented 
evidence

  	B 	�� Inconsistent or limited-quality 
patient-oriented evidence

 �	C 	� Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Recommend that patients 
quit smoking 8 weeks before 
surgery; keep in mind, though, 
that quitting closer to the date 
of surgery does not increase 
the risk of complications.  A

❯ Use the online American 
College of Surgeons/National 
Surgical Quality Improve-
ment Program surgical risk 
calculator to estimate a 
patient’s surgical risk.  C

❯ Send a patient directly to 
surgery if he or she has an 
estimated cardiac risk <1% or 
<2 risk factors on the Revised 
Cardiac Risk Index.  B
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calculator you’d like to use. In its comprehen-
sive guideline on perioperative cardiovascular 
evaluation, the American College of Cardiol-
ogy/American Heart Association (ACC/AHA) 
recommends the use of one of the 2 calculators 
described below.2 

❚ Revised Cardiac Risk Index. The most 
well-known cardiac risk calculator is the  
6-element Revised Cardiac Risk Index (RCRI) 
(TABLE 1).7 Published in 1999, the RCRI was 
derived from a cohort of 2800 patients, veri-
fied in 1400 patients, and has been validated 
in numerous studies.2 Each element increases  
the odds of a cardiac complication by a fac-
tor of 2 to 3, and more than one positive re-
sponse indicates the patient is at high risk for  
complications.7

❚ ACS NSQIP surgical risk calculator. 
A newer risk calculator was put forth by the 
American College of Surgeons National Sur-
gical Quality Improvement Program (ACS 
NSQIP).8 This calculator is Web-based and 
available at: http://riskcalculator.facs.org/
RiskCalculator/. Derived from over 1.4 mil-
lion patients and stratified by 1557 surgical 
codes, it consists of 22 questions that relate to 
the patient’s medical history and the planned 
surgical procedure. A previous cardiac event 
is defined as a myocardial infarction or car-

diac arrest. The only numerical inputs are 
height and weight, which are used to calcu-
late body mass index. The output of the cal-
culator includes a comparison of the patient’s 
risk to the average risk of complications in  
11 areas, including cardiac, pulmonary, sur-
gical site infections, and overall risks such as 
death, serious complications, and discharge 
to nursing or rehabilitation. 

The ACS NSQIP risk calculator has been 
criticized because it has not been validated 
in a group separate from the initial patient 
population used in its development.2 Another 
criticism is the inclusion of the American 
Society of Anesthesiologists' (ASA) classifi-
cation of the overall health of the patient, a 
simple yet subjective and unreliable method 
of patient characterization.2

❚ Choosing a calculator. The ACS NSQIP 
calculator may be more useful for primary 
care physicians because it provides individu-
alized risks for numerous complications and 
is easy to use. The output page can be printed 
as documentation of the preoperative evalu-
ation, and is useful for counseling patients 
about reconsideration of surgery or risk- 
reduction strategies. The RCRI is also sim-
ple to use, but considers only cardiac risk.  
Although the RCRI has been validated in nu-

While a risk calculator  
remains your primary  
tool, elements such as 
smoking cessation and 
identifying sleep apnea  
are important parts 
of the equation.  
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What has 
emerged from 
the scrutiny of 
risk stratification 
procedures and 
interventions  
is a simplified  
approach that 
may be more 
useful to family 
physicians.

FIGURE 1  

Preoperative evaluation algorithm2-6

CONTINUED

ACC/AHA, American College of Cardiology/American Heart Association; ACS NSQIP, American College of Surgeons National  
Surgical Quality Improvement Program; METS, metabolic equivalents; RCRI, Revised Cardiac Risk Index.

Conditions requiring specialist evaluation:

•	 Moderate or greater valvular stenosis/- 
regurgitation

•	 Cardiac implantable electronic device

•	 Pulmonary hypertension

•	 Congenital heart disease 

•	 Severe systemic disease

Optimize preventive care:

•	 Hypertension per ACC/AHA 
guidelines

•	 Cholesterol per ACC/AHA 
guidelines

•	 Sleep apnea history or  
STOP-Bang >3

•	 Smoking cessation

Complete RCRI or ACS NSQIP cardiac risk calculator.

High cardiac risk? (RCRI >1 or ACS NSQIP >1%)

Assess functional status. 
Can patient complete >4 METS?

•	 Sexual relations

•	 Climbing a flight of stairs

•	 Moderate recreational activities (golf, 
bowling, dancing) 

•	 Yard work (raking leaves, weeding,  
pushing power mower)

•	 Throwing a baseball or football

•	 Walking up a hill

•	 Doubles tennis 

Consider Cardiology consultation for 
pharmacologic stress testing

Consult Cardiology or  
specialist for evaluation

Recommend perioperative  
medication management. 

Review ACS NSQIP risk 
estimates with patient.

No

Yes

No

No

Yes

Refer to surgery

Yes
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If the patient 
has a functional  
status of  
>4 METs,  
refer him or her 
for surgery 
without further  
evaluation.

merous studies, the ACS NSQIP was derived 
from a more substantial 1.4 million patients.

Mapping out next steps 
based on risk score
The next step in the preoperative evaluation 
process is to calculate your patient’s risk score 
and determine whether it is low or high. If the 
risk is determined to be low—either an RCRI 
score <2 or an ACS NSQIP cardiac complica-
tion risk <1%—the patient can be referred to 
surgery without further evaluation.2 

If the calculator suggests higher risk, 
the patient’s functional status should be  
assessed. If the patient has a functional sta-
tus of >4 metabolic equivalents (METs), then 
the patient can be recommended for surgery 
without further evaluation.2 Examples of ac-
tivities that are greater than 4 METs are yard 
work such as raking leaves, weeding, or push-
ing a power mower; sexual relations; climb-
ing a flight of stairs; walking up a hill; and 
participating in moderate recreational activi-
ties like golf, bowling, dancing, doubles ten-
nis, or throwing a baseball or football.9

❚ Patient can’t perform >4 METs? If the 
patient does not have a functional capacity of 
>4 METs, further risk stratification should be 
considered if the results would change man-
agement.2 Prior guidelines recommended 
either perioperative beta-blockers to mitigate 
risk or coronary interventions, but both are 
controversial due to lack of proven benefit. 

❚ Perioperative beta-blocker use. A 
recommendation to consider starting beta-
blockers at least one day prior to surgery re-
mains in the 2014 ACC/AHA guidelines for 
patients with 3 or more RCRI risk factors.2 But 

a group of studies supporting beta-blocker  
use has been discredited due to serious 
flaws and fabricated data. At the same time,  
a large study arguing against perioperative 
beta-blockers has been criticized for starting 
high doses of beta-blockers on the day of sur-
gery.2,10,11 In the end, mortality benefit from 
perioperative beta-blockers is uncertain, and 
the suggested reduction in cardiac events is 
partially offset by an increased risk of stroke.2 

❚ Stress testing is of questionable  
value. A patient with high cardiac risk (as 
evaluated with a calculator) may need to fore-
go the surgical procedure or undergo a modi-
fied procedure. Alternatively, he or she may 
need to be referred to a cardiologist for con-
sultation and possible pharmacologic nuclear 
stress testing. Although a normal stress test 
has a high negative predictive value, an abnor-
mal test often leads to percutaneous coronary  
intervention or bypass surgery, and neither 
has been shown to reduce cardiac surgical 
risk.2 Percutaneous coronary interventions 
require a period of dual antiplatelet therapy, 
delaying surgery for unproven benefit.2 

❚ EKGs and echocardiograms are of 
limited use. An anesthesia group or surgical 
center will often require an electrocardiogram 
(EKG) as part of a preoperative evaluation, but 
preoperative evaluation by EKG or echocar-
diogram is controversial due to unproven ben-
efits and potential risks. The 2014 ACC/AHA 
guidelines recommend against a 12-lead EKG 
for patients with low cardiac risk using the 
RCRI or ACS NSQIP or those who are having 

TABLE 1 

Revised Cardiac Risk Index7 
Two or more of the following risk factors make 
a patient “high risk.”

High-risk surgery (intraperitoneal, intrathoracic, 
or supra-inguinal vascular procedures)

History of ischemic heart disease

History of congestive heart failure

History of cerebrovascular disease

Preoperative treatment with insulin

Preoperative serum creatinine >2.0 mg/dL

TABLE 2 

STOP-Bang screening tool 
for obstructive sleep apnea4

S Snoring

T Tiredness

O Observed apnea

P High blood pressure

B Body mass index >35 kg/m2

A Age >50 years

N Neck circumference >40 cm

G Male gender

Scoring: 0-3 Low risk

4+ High risk
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Mortality  
benefit from 
perioperative 
beta-blockers 
is uncertain,  
and the  
suggested  
reduction  
in cardiac events  
is partially offset 
by an increased 
risk of stroke. 

a low-risk procedure, such as endoscopy or 
cataract surgery.2 The United States Preven-
tive Health Services Task Force also recom-
mends against screening low-risk patients and 
says that screening EKGs and stress testing in  
asymptomatic medium- to high-risk patients 
is of undetermined value.12 They noted no evi-
dence of benefit from resting or exercise EKG, 
with harm from a 1.7% complication rate of 
angiography, which is performed after up to 
2.9% of exercise EKG testing.12 

There are no recommendations for preop-
erative echocardiogram in the asymptomatic 
patient. Only unexplained dyspnea or other 
clinical signs of heart failure require an echo-
cardiogram. For patients with known heart 
failure that is clinically stable, the ACC/AHA 
guidelines suggest that an echocardio-
gram should be performed within the year 
prior to surgery, although this is based on  
expert opinion.2

Because of the controversy over both 
coronary interventions and perioperative 
beta-blocker therapy, consider cardiology  
referral for a patient with poor functional  
activity level who does not meet low-risk cri-
teria. While stress testing is acceptable, it may 
not lead to improved patient outcomes. 

Optimize preventive care 
Begin by ensuring that blood pressure (BP) 
and cholesterol are managed according to 
ACC/AHA guidelines. Then consider whether 
to start preoperative medications. You'll also 
want to screen for sleep apnea and discuss 
smoking status and cessation, if appropriate. 

Initiate medications preoperatively?
In addition to having value as long-term 
primary prevention, there is some evidence 
that statins help prevent cardiac events 
during surgery. A randomized trial of over  
200 vascular surgery patients showed 
that starting statins an average of 30 days  
prior to surgery significantly reduced car-
diac complications.13 Another systematic  
review demonstrated that preoperative statins  
significantly reduce acute kidney injury from 
surgery.14

Unlike statins, aspirin started prior to 
surgery does not confer benefit. Aspirin was 

shown to significantly increase bleeding risk 
without improving cardiac outcomes in a 
large trial.15

Screen for sleep apnea
Sleep apnea increases the rate of respiratory 
failure between 2 and 3 times and the rate of 
cardiac complications about 1.5 times.16 This 
is a potentially correctable risk factor. The 
European Society of Anaesthesiology rec-
ommends clinical screening for obstructive 
sleep apnea using the STOP-Bang screening 
tool5 (TABLE 24). For its part, the ASA com-
bines screening questions from the STOP-
Bang screening questionnaire with a review 
of the medical record and physical exam, 
because the STOP-Bang questionnaire alone 
has an insufficient negative predictive value, 
ranging from 30% and 82%.6 Obstructive 
sleep apnea is not addressed on published 
pulmonary and cardiac risk tools.2,3,7,8

❚ The evidence for CPAP is mixed. The 
evidence for continuous positive airway pres-
sure (CPAP) to prevent postoperative compli-
cations is mixed. Larger cohort studies show 
that preoperative and postoperative CPAP 
decreases the risk of pulmonary and cardiac 
complications, but the few small randomized 
controlled trials that have been conducted 
show no significant benefit.17 

Is the patient a smoker? 
Smoking is a reversible risk factor for pulmo-
nary, cardiac, and infectious complications, 
as well as overall mortality. Perioperative 
smoking cessation counseling has been com-
plicated by concerns that stopping smok-
ing within 8 weeks of surgery might worsen 
postoperative outcomes. A study that looked 
at intraoperative sputum retrieved via tra-
cheal suction showed that patients who had 
stopped smoking for 2 months or more prior 
to surgery had the same amount of sputum as 
non-smokers, while those that quit smoking 
<2 months before surgery were more likely 
to have increased intraoperative sputum 
volume.18 This study did not demonstrate a 
difference in postoperative pulmonary com-
plications, likely because it included patients 
receiving minor surgeries only. But based on 
this study, a cessation period of 2 months was 
often recommended.

CONTINUED
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During the  
preoperative 
evaluation, 
verify that BP 
and cholesterol 
are managed  
per ACC/AHA  
guidelines. 

A recent systematic review showed that 
smoking cessation shortly before surgery 
does not increase risk.19 In fact, although 
the review did not show a statistically sig-
nificant reduction in postoperative compli-
cations among recent quitters as compared 
with continued smokers, there was a trend 
toward a reduction in overall complications 
with only a slight increase in pulmonary  
complications.19 

Address potential  
pulmonary complications 
In addition to screening for issues that could 
lead to cardiac complications, it’s important to 
address the potential for pulmonary complica-
tions. Postoperative pulmonary complications 
are at least as common as cardiac complica-
tions, and include all possible respiratory  
related outcomes of surgery, from pneumonia 
to respiratory failure. 

The seminal study on postoperative 
pulmonary complications is a systematic  
review published in 2006, which showed that 
the most important risk factors were sur-
gery type, advanced age, ASA classification 
of overall health ≥II, and congestive heart 
failure.3 Chronic lung diseases and cigarette 
use were less predictive of pulmonary issues. 
All of these factors are included in the ACS  
NSQIP risk calculator. 

Perioperative medication  
management
One aspect of the preoperative evaluation 
that should not be overlooked is a thorough 

medication reconciliation.  Primary care pro-
viders can support the operative team by rec-
ommending medication adjustments prior to 
surgery. Several classes of medications have 
specific perioperative recommendations, 
which are summarized here. 

Hypertension medications
•	 Beta-blockers. A patient who regularly 

takes a beta-blocker should continue 
the medication on the day of surgery 
and restart after surgery.2,20 

•	 Calcium channel blockers. Calcium 
channel blockers can be continued 
through the day of surgery.2,20

•	 Renin-angiotensin system antago-
nists. Given the increased risk of 
hypotension following anesthesia  
induction, have patients refrain 
from taking angiotensin-converting  
enzyme inhibitors and angiotensin  
receptor blocker medications for at 
least 10 hours prior to surgery.20

•	 Diuretics. Diuretics can be given on 
the day of surgery, although they  
increase the risk of hypovolemia and 
electrolyte disturbances.20

Diabetes medications 
•	 Insulin. For patients with type I dia-

betes, recommend basal insulin of  
0.2 to 0.3 units/kg/day of long-acting  
insulin.21 If the patient is using an insu-
lin pump, basal rate should be contin-
ued. For patients with type 2 diabetes, 
the simplest method is to use one-half 
the normal long-acting insulin dose 

TABLE 3 

Preoperative discontinuation times  
for new oral anticoagulants24

Direct thrombin inhibitor Factor Xa inhibitor

Creatinine clearance 
(mL/min)

Low bleeding risk High bleeding risk Low bleeding risk High bleeding risk

>80 ≥1 day ≥2-3 days
≥1 day

≥2 days

50-80 
≥1-2 days

≥3-4 days ≥2-3 days

30-49 ≥4 days ≥3-4 days

15-29 N/A N/A ≥36 hours ≥4 days

N/A, not applicable.
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Whether  
patients quit 
smoking less than 
or more than  
2 months before 
surgery is less  
important than 
that they quit. 

on the morning of surgery.22 

•	 Metformin. Discontinue metformin 
24 hours prior to surgery because of 
the risk for lactic acidosis.21,22 While 
the risk of lactic acidosis from met-
formin is low, mortality rates as high 
as 50% have been documented after 
lactic acidosis occurred with similar  
medications.22 

•	 Sulfonylureas. Sulfonylureas should 
be held on the day of surgery due to 
the risk of hypoglycemia and a pos-
sible increased risk of ischemia.21,22 

•	 Thiazolidinediones, dipeptidyl pepti-
dase-4 inhibitors, and glucagon-like 
peptide-1 agonists. All should be held 
on the day of surgery.21

Anticoagulant medications 
•	 Vitamin K antagonists (warfarin). 

Discontinue warfarin 5 days prior to 
the procedure. The half-life is approxi-
mately 40 hours, requiring at least  
5 days for the anticoagulant effect to 
be eliminated from the body.23 Use of 
bridging therapy with regular- or low-
molecular weight heparin remains 
controversial due to increased surgi-
cal bleeding risk without evidence of a  
decrease in cardiovascular events.24 

The patient’s risks of stroke and venous 
thromboembolism should be taken 
into account when deciding whether 
to use bridging therapy or not. 

•	 Factor Xa inhibitor. Management 
of factor Xa inhibitors (rivaroxaban, 
apixaban) depends on the bleeding 
risk of the surgery and the patient’s 
renal function.24,25 For instance, a  
patient undergoing cataract surgery 
(low risk) needs a shorter cessation 
time than a patient undergoing hip  
arthroplasty (high risk). Discontinua-
tion times are listed in TABLE 3.24 

•	 Direct thrombin inhibitor. Manage-
ment of direct thrombin inhibitors 
(dabigatran) is also dependent on sur-
gical bleeding risk and renal function 
(TABLE 3).23,24

•	 Aspirin, clopidogrel, ticlopidine, 
prasugrel. All should be stopped 7 to 
10 days prior to surgery to allow new 

platelet growth. Low-dose aspirin for 
secondary prevention of cardiovascu-
lar disease or primary prevention in 
a high-risk patient can be continued 
through surgery.23

Other
•	 Corticosteroids. Recent evidence sug-

gests that stress-dose steroids are not 
needed to prevent adrenal insufficiency  
in patients taking corticosteroids 
chronically.26 These patients should 
continue maintenance therapy at regu-
lar dosing.26,27 Stress dosing of cortico-
steroids is only required when a patient 
has signs of adrenal insufficiency.26

•	 Statins. Statin medications should be 
continued on the day of surgery.2 

•	 Nonsteroidal anti-inflammatory drugs. 
NSAIDs should be stopped 5 days  
prior to surgery to reverse antiplatelet  
effects.23			                          JFP
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