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Abstract
Primary care physicians and 

specialists are frequently involved 
in the care of surgical patients.  
Changes in reimbursement have 
prompted re-examination of 
preoperative testing and health 
care expenditures.  Physicians 
have additional incentives to 
improve health care delivery and 
reduce costs. The perioperative 
surgical home concept involves 
coordinating all aspects of 
patient care, including behavioral 
modifications, during the 
perioperative period.  Evidence-
based guidelines on preoperative 
evaluation are available to 
assist practitioners in managing 
cardiovascular disease, and 
communicating surgical risks.  
Shared decision making in the 
preoperative period can improve 
surgical outcomes and patient 
satisfaction.        

Introduction
In the United States, $937 billion 

was spent on hospital care in 2013 
(the most recent year for which data 
is available), two-thirds of which 
was related to surgical services.1 
Approximately 100 million surgeries 
are performed each year in the 
U.S., over half of which are done in 
ambulatory facilities.  As the elderly 
population increases, surgical volume 
has also been increasing as more 
procedures are being performed on 

older patients with multiple chronic 
medical conditions.  Forty-three 
percent of all surgical procedures are 
paid for by Medicare or Medicaid.        

Since the Affordable Care Act 
(ACA) was signed into law in 2010, 
two of its primary aims have been 
to improve health care delivery and 
reduce costs.  To this end, there has 
been a renewed focus on moving from 
the high costs and fragmented care 
associated with the traditional volume-
based fee for service model to more 
efficient systems of multidisciplinary 
coordinated health care delivery.  The 
Patient Centered Medical Home 
(PCMH) is a well-established concept 
that designates one physician to 
coordinate all aspects of the patient’s 
care and has been shown to improve 
outcomes and patient satisfaction.2 
A similar model of coordinated 
care for surgical patients is the 
Perioperative Surgical Home (PSH), a 
multidisciplinary system designed to 
shepherd patients through the surgical 
process from the time that surgery is 
planned until 30 days after discharge.3  
Recent changes in reimbursement have 
provided incentives for physicians and 
hospitals to streamline surgical care and 
meet performance benchmarks such 
as reducing the rate of readmission for 
Medicare beneficiaries.4  These changes 
have provided rich opportunity for 
primary care physicians and specialists 
to improve surgical outcomes by 
participating in the management and 
optimization of their patients in the 
days and weeks leading up to surgery.  

The preoperative 
evaluation offers 
physicians and other 
health care professionals 
a unique opportunity to 
help patients optimize 
their health prior to 
surgery.
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Preoperative Evaluation
Preoperative evaluation is a process of clinical 

assessment that precedes the delivery of anesthesia care 
for surgery and non-surgical procedures.  At the very least, 
it includes a review of medical records and recent test 
results, a comprehensive medical history, and a physical 
examination of the cardiovascular system, the pulmonary 
system, and the airway.  As the preoperative evaluation is 
considered a basic element of anesthetic care, it is often 
performed in the immediate preoperative period (ie, on 
the day of surgery), by the anesthesiologist.  However, 
the American Society of Anesthesiologists Task Force on 
Preanesthesia Evaluation recommends that patients with 
high disease severity and those undergoing procedures with 
high surgical invasiveness be evaluated prior to the day of 
surgery.5 

Preoperative Testing
There is no clear consensus on the optimal content 

and timing of a preoperative evaluation, but it is important 
to balance the potential benefits of preoperative testing 
with the known risks and costs.  Although preoperative 
studies and tests are often ordered on a selective basis 
to guide or optimize perioperative management, routine 
preoperative testing (ordering tests in the absence of a 
specific clinical indication or purpose) is generally not 
recommended, especially prior to low risk surgery.5  
Testing of asymptomatic patients can result in a waste of 
limited health care resources, unnecessary postponement 
or cancellation of surgery or, at worst, additional diagnostic 
testing and harmful medical interventions in the name of 
preoperative clearance for surgery.6  Conversely, substantial 
cost savings can result from the avoidance of unnecessary 
preoperative medical testing and office visits prior to low 
risk procedures such as cataract surgery.   

One of the most commonly performed elective 
procedures in the U.S., cataract surgery accounts for 
yearly health care expenditures totaling 3.5 billion dollars, 
80% of which are paid for by Medicare.7 A safe procedure 
of short duration, cataract surgery carries less that a 1% 
risk of a major adverse cardiac event (MACE) or death, 
even in older patients with multiple chronic medical 
conditions.  Surgery for cataracts is thought to be no more 
stressful than dental work or even activities of daily living.  
The majority of these procedures are performed in an 
ambulatory setting and are done with topical anesthesia 
and only light sedation.  Although it carries low risk, 
more than half of Medicare patients who underwent 
cataract surgery in 2012 had at least one preoperative test 
performed, despite evidence that routine testing before 
cataract surgery does not reduce adverse events or improve 
outcomes.8, 9 The extent of preoperative testing has been 
shown to depend more on individual opthalmologists’ 
practice patterns rather than adherence to published, 
evidence-based guidelines on preoperative testing.  
Therefore, selective preoperative testing should be guided 
by medical history and physical exam findings rather than 
a matter of routine practice.  

ACC/AHA Guidelines
In 2014, the American Heart Association and 

American College of Cardiology updated their guidelines 
on cardiovascular evaluation and management of patients 
undergoing non-cardiac surgery.10 The purpose of the 
guidelines is to 

1) provide patients and their caregivers with evidence-
based information about perioperative cardiovascular risk; 
and 

2) guide management of patients with cardiovascular 
conditions and comorbidities.

Table 1 
Revised Cardiac Risk Index

Revised Cardiac Risk Index 
History of ischemic heart disease 
History of congestive heart failure 
History of cerebrovascular disease 
Diabetes mellitus requiring insulin therapy 
Renal insufficiency (serum creatinine >2 mg/dL) 
High risk surgery (suprainguinal vascular, intrathoracic, intraperitoneal) 
Risk of major adverse cardiac event (MACE): 
0 risk factors: 0.4%; 1 risk factor 0.9%; 2 risk factors 6.6%; 3 or more 11% 
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Risk Assessment
Procedures such as cataracts, superficial plastic 

surgery, and endoscopy are considered low risk 
procedures because they carry less than a 1% chance of 
a major adverse cardiac event (MACE) including death 
or a myocardial infarction in the perioperative period.10  
Elevated risk applies to procedures that carry a risk of 
MACE equal to 1% or greater.  The degree of risk depends 
on procedural and patient factors and can be estimated 
with the Revised Cardiac Risk Index (RCRI), a validated 
tool to predict the risk of major cardiac complications.11,12 
(See Table 1).  A patient who has 0 or 1 of the 6 RCRI risk 
factors is considered to be at low risk for MACE.  Two or 
more risk factors confers elevated risk of MACE.  Other 
validated risk calculators have also been used to predict 
procedure-specific risks.13, 14 These tools can be used to 
determine whether further preoperative evaluation is 
appropriate.  

Management of Coexisting Disease
Coronary Artery Disease

Coronary artery disease (CAD) increases the risk of 
perioperative morbidity and mortality, especially in the 
context of a recent myocardial infarction (MI) or coronary 
revascularization (CABG or PCI).  For patients who have 
had a recent MI (within six months), the risk of both MACE 
and mortality is highest in the first 30 days following the 
MI (32.8% and 14.2%, respectively).15 These patients are 
also at an eight-fold increased risk of stroke.16 It is therefore 
recommended that elective, non-cardiac surgery be delayed 
for at least 60 days following an MI without coronary 
intervention.

Many patients with coronary artery disease who 
have had percutaneous coronary intervention (PCI) with 
balloon angioplasty or coronary artery stents present for 
non-cardiac surgery.17 Up to 26% of patients with either 
a bare metal stent (BMS) or drug-eluting stent (DES) 
will require surgery within five years of undergoing PCI.18  
Drug eluting stents offer more protection than BMS 
against re-stenosis from smooth muscle proliferation but 
are slower to re-endothelialize and thus require a longer 
period of dual anti-platelet therapy (DAPT) to prevent life 
threatening stent thrombosis.  It is known that premature 
discontinuation of DAPT increases the risk of stent 
thrombosis, especially in patients undergoing surgery, which 
induces a hypercoagulable state.  The risk of MACE is 
highest (10.5%) in those patients with BMS who undergo 
surgery within 30 days after PCI, and lowest (2.8%) in 
those who wait at least 90 days.19 Another study found 

that MACE was highest when major non-cardiac surgery 
was performed less than 45 days after implantation of any 
coronary stent.20 Following placement of a DES, the risk of 
MACE is lowest in those who wait at least 365 days before 
non-cardiac surgery.  In both cases, the risk of MACE is 
higher when surgery is performed on an emergent basis.  
For patients undergoing surgery prior to completion of 
DAPT, the theoretical risk of surgical bleeding while on 
DAPT must be balanced with the risk of stent thrombosis 
if dual antiplatelet therapy is held for surgery.  Decisions 
about management of DAPT should be made in concert 
with the patient’s cardiologist.  The updated ACC/AHA 
guidelines recommend delaying elective non-cardiac surgery 
for 14 days following balloon angioplasty, at least 30 days 
following BMS implantation, and 365 days following DES 
implantation, although in some cases a waiting period of 
180 days after DES implantation may be appropriate.

Medical Decision-Making
For practitioners involved in the evaluation of patients 

with coronary artery disease preparing for surgery, a 
stepwise approach is available to assist in patient evaluation 
and estimation of risk. (See Figure 1).   Patients who are 
planning surgery with low risk of MACE and those at 
elevated risk of MACE with at least moderate functional 
capacity (>4 METS as defined by the ability to climb a 
flight of stairs without stopping, walking uphill with ease, 
or gardening) can proceed to surgery without further 
evaluation.  Patients with poor or unknown functional 
capacity may benefit from pharmacologic stress testing if 
it will influence their decision to have surgery or change 
perioperative management.  Patients who elect to undergo 
stress testing may be candidates for coronary angiography or 
revascularization prior to surgery.  Similar recommendations 
are available for managing patients with heart failure, 
arrhythmias, and heart valve disease.10

As part of any assessment of cardiovascular health, it is 
important to differentiate between active cardiac conditions 
and stable clinical risk factors.  Patients with active cardiac 
conditions (acute coronary syndromes, decompensated 
heart failure, significant arrhythmias, or severe valvulopathy) 
are at high risk for perioperative MACE and should be 
evaluated and treated according to guideline-directed 
medical therapy.21 For those with clinical risk factors 
(history of CVA, history of ischemic heart disease, history 
of congestive heart failure, diabetes, or kidney failure), the 
revised cardiac risk index or a similar risk calculator should 
be used along with procedural factors to estimate the risk 
perioperative MACE prior to surgery. 
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Additional tests and studies such as electrocardiograms 
(ECGs), chest x-rays, and blood tests are often ordered 
as a matter of routine—actions that are often based on 
medicolegal concerns or perceived expectations rather 
than on evidence based guidelines.22 Twelve lead ECGs 
may be informative in patients with known cardiovascular 
disease, but are not indicated for asymptomatic patients 
undergoing low risk procedures.10 As many as 45% of 
asymptomatic patients have abnormal ECG findings.5 
There is also no agreed upon minimum age requirement 
for ECG testing among asymptomatic patients.  Similarly, 
chest x-rays were once included as part of any preoperative 
evaluation, but abnormal findings may be present in up 
to 60% of asymptomatic patients and can lead to costly 
and unnecessary postponement or cancellation of surgery, 
changes in medical management that otherwise would not 
have occurred, and excess radiation exposure.  The same is 
true of laboratory tests such as hemoglobin and hematocrit 

measures, serum chemistries, and coagulation profiles.  It is 
now recommended that these tests should only be ordered 
when clearly indicated (i.e., to answer a specific question 
and only if it will lead to a change in management).  

Medications
Many patients with cardiovascular disease presenting 

for preoperative evaluation are on chronic antihypertensive 
therapy.  The use of beta adrenergic antagonists (beta 
blockers) has been the subject of several studies in recent 
years.23, 24 It is now recommended that patients who are 
on chronic beta blocker therapy remain so throughout 
the perioperative period.  For beta blocker naive patients, 
beta blockers may reduce perioperative cardiac risk, but 
are associated with adverse effects such as bradycardia, 
hypotension, and stroke.  Therefore, initiating beta blocker 
therapy on the day of surgery is not recommended.  
Patients taking angiotensin-converting enzyme (ACE) 
inhibitors or angiotensin-receptor blockers (ARBs) on 
the day of surgery may experience transient hypotension, 
but are at no increased risk of adverse cardiac events, and 
continuing these medications in the perioperative period is 
reasonable.10 

Early Patient Engagement and Prehabilitation
One strategy to reduce length of stay and prevent 

postoperative complications is the concept of early patient 
engagement in the preoperative period or “prehabilitation” 
(enhancing functional capacity in preparation for a stressful 
event such as surgery).25 This is especially relevant to 
elderly patients with chronic respiratory disease who are at 
increased risk for postoperative pulmonary complications, 
which they tolerate poorly.  Ergina et al. reported that 
identifying patients with COPD who smoke and have 
poor functionality and instituting perioperative regimens 
that include smoking cessation, bronchodilators, chest 
physiotherapy, postural drainage, and deep breathing 
exercises reduced the incidence of postoperative pulmonary 
complications.26 Other investigators have reported on 
the benefits of preoperative aerobic exercise training on 
postoperative recovery from colorectal surgery.27, 28  Others 
have shown that prehabilitation programs have a positive 
impact on length of stay and health-related quality of life 
measures.29   

Smoking Cessation
Despite the long-known health risks of tobacco use, 

19.2% of American adults report smoking every day or 

Figure 1
Stepwise Approach to Perioperative Cardiac Assessment: 
Treatment Algorithm.  
Reprinted with permission Circulation. 
2014;130:2215-2245 ©2014 American Heart Association, Inc.
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some days.30 Tobacco-related diseases are the leading cause 
of preventable deaths worldwide, contributing to 443,000 
deaths per year in the U.S. and nearly $200 billion annually 
in medical expenses and lost productivity.31 One half of 
people who continue to smoke will die of a tobacco-
related illness.  Lung cancer is the most prevalent type of 
cancer in the world and the leading cause of cancer death 
in the United States, accounting for 27% of the expected 
589,000 U.S. cancer deaths in 2015.  The majority of 
lung cancer deaths are caused by smoking.  

The benefits of smoking cessation prior to surgery 
are well known.  Within hours of stopping, blood levels 
of carbon monoxide and nicotine decline, leading to 
improved blood flow and oxygen delivery to tissues.32, 33  
After several weeks, some aspects of airway inflammation 
and hyperreactivity improve, including mucociliary 
clearance, symptoms of coughing and wheezing, and 
the decline of pulmonary function as measured by 
lung spirometry.  Conversely, patients who continue to 
smoke in the perioperative period are at increased risk 
for infection and impaired wound healing, as well as 
perioperative pulmonary complications such as respiratory 
failure requiring unplanned ICU admission, pneumonia, 
and airway complications related to anesthesia.  The 
precise amount of time required to fully realize the 
benefits of smoking cessation are unknown, with some 
requiring up to 6 months, and even brief periods of 
cessation are helpful, but longer is assumed to be better.33 
A recent review of the literature found that compared with 
current smokers, those who abstain from smoking for at 
least four weeks (and preferably for at least eight weeks) 
prior to surgery experience lower rates of respiratory 
complications and fewer instances of impaired wound 
healing.34 

Surgery presents a unique opportunity for health 
professionals to encourage smoking cessation.  A teachable 
moment occurs when a patient is faced with the recent 
diagnosis of a serious illness or the prospect of surgery.35 
Quit rates are higher following major surgery, especially 
surgery related to conditions associated with smoking.  
Heightened awareness of risks and potential negative 
consequences may provide additional motivation to reduce 
or quit smoking and patients may be more receptive to 
anti-smoking discussions, especially when initiated by a 
physician or other health care professional.32   

For surgical patients (and non-surgical patients) who 
are willing to make a quit attempt and be smoke-free for 
surgery, and for the physicians who care for them, there 
are effective smoking cessation resources available in the 

form of tobacco dependence counseling and medication 
treatments.36

The Brief Intervention is a practical tool that 
busy clinicians can use during a routine preoperative 
clinic visit.37 It is effective in reducing smoking rates in 
surgical patients and is based on the “5 A” model for 
reducing tobacco use and dependence:  Ask—“Do you 
smoke?” and “Do you want to quit?”  Advise— Strongly 
urge all tobacco users to quit.  Assess—Determine 
willingness to make a quit attempt.  Assist—Provide 
counseling and medication.  Arrange—Ensure follow-
up contact.  Although intensive behavioral counselling 
that involves problem solving training and social support 
is most effective, national telephone tobacco quitlines 
(1-800-QUIT-NOW) and web-based resources (http://
www.smokefree.gov) are also useful.38 Smoking cessation 
counseling is effective even for those not yet willing to 
make a quit attempt.39

All patients attempting to quit smoking should 
be encouraged to use effective first line medications 
unless medically contraindicated (e.g., Bupropion SR, 
varenicline, and nicotine replacement therapy, which 
includes gum, lozenges, and patches).  When used 
together, tobacco dependence counseling and medications 
are most effective in increasing quitting success and 
reducing withdrawal symptoms.40    

Evidence-based smoking cessation strategies are not 
only efficacious, but are also cost effective and consistent 
with the Healthy People 2020 objective of reducing the 
prevalence of cigarette smoking among U.S. adults to 
less than 12%.  To this end, the 2010 Patient Protection 
and Affordable Care Act provides expanded coverage for 
evidence-based smoking cessation treatments.

Conclusion
The preoperative evaluation offers physicians and 

other health care professional a unique opportunity 
to help patients optimize their health prior to surgery.  
Updated, evidence-based guidelines can assist providers 
in selecting the most appropriate methods of patient 
evaluation while making the most efficient use of limited 
health care resources.  This includes encouraging healthy 
behavioral modifications.  It is important to bear in mind 
that the patient always has the final say in any decision to 
undergo surgery.  Therefore, these guidelines are best used 
to aid shared decision-making, taking into consideration 
the patient’s perspective on the risks and benefits of 
surgery. 
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