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Practice Advisory for Preanesthesia Evaluation

An Updated Report by the American Society of
Anesthesiologists Task Force on Preanesthesia Evaluation

P RACTICE Advisories are systematically developed re-
ports that are intended to assist decision-making in ar-

eas of patient care. Advisories provide a synthesis and analysis
of expert opinion, clinical feasibility data, open forum commen-
tary, and consensus surveys. Practice Advisories developed by
the American Society of Anesthesiologists (ASA) are not in-
tended as standards, guidelines, or absolute requirements, and
their use cannot guarantee any specific outcome. They may be
adopted, modified, or rejected according to clinical needs and con-
straints and are not intended to replace local institutional policies.

Practice Advisories are not supported by scientific litera-
ture to the same degree as standards or guidelines because of
the lack of sufficient numbers of adequately controlled stud-
ies. Practice Advisories are subject to periodic update or re-

vision as warranted by the evolution of medical knowledge,
technology, and practice.

This document updates the “Practice Advisory for Prean-
esthesia Evaluation: A Report by the American Society of
Anesthesiologists Task Force on Preanesthesia Evaluation,”
adopted by the ASA in 2001 and published in 2002.*

Methodology

A. Definition of Preanesthesia Evaluation
The literature does not provide a standard definition for prean-
esthesia evaluation. For this Practice Advisory, preanesthesia
evaluation is defined as the process of clinical assessment that
precedes the delivery of anesthesia care for surgery and for non-
surgical procedures. For this Advisory, “perioperative” refers to
the care surrounding operations and procedures. The preanes-
thetic evaluation is the responsibility of the anesthesiologist.

Preanesthesia evaluation consists of the consideration of
information from multiple sources that may include the pa-
tient’s medical records, interview, physical examination, and
findings from medical tests and evaluations. As part of the
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• What other guideline statements are available on this topic?
X This Practice Advisory updates the “Practice Advisory for

Preanesthesia Evaluation,” adopted by the ASA in 2001 and
published in 2002.*

• Why was this Advisory developed?
X In October 2010, the Committee on Standards and Practice

Parameters elected to collect new evidence to determine
whether recommendations in the existing Practice Advisory
were supported by current evidence.

• How does this statement differ from existing guidelines?
X New evidence presented includes an updated evaluation of

scientific literature. The new findings did not necessitate a
change in recommendations.

• Why does this statement differ from existing guidelines?
X The ASA Advisory differs from the existing guidelines be-

cause it provides new evidence obtained from recent sci-
entific literature.

� Supplemental digital content is available for this article. Direct
URL citations appear in the printed text and are available in
both the HTML and PDF versions of this article. Links to the
digital files are provided in the HTML text of this article on the
Journal’s Web site (www.anesthesiology.org).
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preanesthesia evaluation process, the anesthesiologist may
choose to consult with other healthcare professionals to ob-
tain information or services that are relevant to perioperative
anesthetic care. Preoperative tests, as a component of the
preanesthesia evaluation, may be indicated for various pur-
poses, including but not limited to (1) discovery or identifi-
cation of a disease or disorder that may affect perioperative
anesthetic care; (2) verification or assessment of an already
known disease, disorder, medical or alternative therapy that
may affect perioperative anesthetic care; and (3) formulation
of specific plans and alternatives for perioperative anesthetic
care.

The assessments made in the process of preanesthetic
evaluation may be used to educate the patient, organize re-
sources for perioperative care, and formulate plans for intra-
operative care, postoperative recovery, and perioperative
pain management.

B. Purposes of the Advisory for Preanesthesia
Evaluation
The purposes of this Advisory are to (1) assess the currently
available evidence pertaining to the healthcare benefits of
preanesthesia evaluation, (2) offer a reference framework for
the conduct of preanesthesia evaluation by anesthesiologists,
and (3) stimulate research strategies that can assess the
healthcare benefits of a preanesthesia evaluation.

C. Focus
A preanesthesia evaluation is considered a basic element of
anesthesia care. Therefore the focus of this Advisory is the
assessment of evidence pertaining to the content and timing
of a preanesthesia evaluation. The interactions between the
preanesthesia evaluation, preoperative testing, and perioper-
ative care are beyond the scope and mandate of the Advisory.
Informed consent, often undertaken at the same time as the
preanesthesia evaluation, is also beyond the scope of this
Advisory.

D. Application
This Advisory is intended for use by anesthesiologists and
those who provide care under the direction of an anesthesi-
ologist. The Advisory applies to patients of all ages who are
scheduled to receive general anesthesia, regional anesthesia,
and moderate or deep sedation for elective surgical and non-
surgical procedures. The Advisory does not address the selec-
tion of anesthetic technique; nor does it address the preanes-
thetic evaluation of patients requiring urgent or emergency
surgery or anesthetic management provided on an urgent
basis in other locations, (e.g., emergency rooms).

E. Criteria for Anesthesia Intervention, Testing, and
Consultation
Any evaluations, tests, and consultations required for a pa-
tient are done with the reasonable expectation that such ac-
tivities will result in benefits that exceed the potential adverse
effects. Potential benefits may include a change in the con-
tent or timing of anesthetic management or perioperative
resource use that may improve the safety and effectiveness of
anesthetic processes involved with perioperative care. Poten-
tial adverse effects may include interventions that result in
injury, discomfort, inconvenience, delays, or costs that are
not commensurate with the anticipated benefits.

F. Task Force Members and Consultants
The original Advisory was developed by an ASA-appointed
task force of 12 members, consisting of anesthesiologists
from various geographic areas of the United States and two
methodologists from the ASA Committee on Standards and
Practice Parameters.

The Task Force developed the original Advisory by means
of a six-step process. First, they reached consensus on the
criteria for evidence of effectiveness of preanesthesia evalua-
tion. Second, original published articles from peer-reviewed
journals relevant to preanesthesia evaluation were evaluated.
Third, consultants who had expertise or interest in preanes-
thesia evaluation and who practiced or worked in various
settings (e.g., academic and private practice) were asked to (1)
participate in opinion surveys on the effectiveness of various
preanesthesia evaluation strategies, and (2) review and com-
ment on a draft of the Advisory developed by the Task Force.
Fourth, additional opinions were solicited from active mem-
bers of the ASA. Fifth, the Task Force held several open
forums at three major national anesthesia meetings† to solicit
input on the draft Advisory. Sixth, all available information
was used to build consensus within the Task Force to finalize
the Advisory. A summary of recommendations may be found
in appendix 1.

In 2009, the ASA Committee on Standards and Practice
Parameters requested that scientific evidence for this Advi-
sory be updated. The update consists of an evaluation of
literature published after completion of the original Advi-
sory. The draft of this updated document was made available
for review on the ASA Web site.

G. Availability and Strength of Evidence
Preparation of this update used the same methodological
process as was used in the original Advisory to obtain new
scientific evidence. Opinion-based evidence obtained from
the original Advisory is reported in this update. The protocol
for reporting each source of evidence is described.

Scientific Evidence
Study findings from published scientific literature were ag-
gregated and are reported in summary form by evidence cat-
egory, as described below. All literature (e.g., randomized

† Society for Ambulatory Anesthesia 11th Annual Meeting, Or-
lando, Florida, 1996; Society for Ambulatory Anesthesia 12th Annual
Meeting, Orlando, Florida, 1997; Postgraduate Assembly in Anes-
thesiology 54th Annual Meeting, New York, New York, 2000.
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controlled trials, observational studies, case reports) relevant
to each topic was considered when evaluating the findings.
However, for reporting purposes in this document, only the
highest level of evidence (i.e., level 1, 2, or 3 identified below)
within each category (i.e., A, B, or C) is included in the
summary.

Category A: Supportive Literature
Randomized controlled trials report statistically significant
(P � 0.01) differences between clinical interventions for a
specified clinical outcome.

Level 1: The literature contains multiple randomized con-
trolled trials, and the aggregated findings are sup-
ported by meta-analysis.‡

Level 2: The literature contains multiple randomized con-
trolled trials, but there is an insufficient number of
studies to conduct a viable meta-analysis.

Level 3: The literature contains a single randomized con-
trolled trial.

Category B: Suggestive Literature
Information from observational studies permits inference of
beneficial or harmful relationships among clinical interven-
tions and clinical outcomes.

Level 1: The literature contains observational comparisons
(e.g., cohort, case-control research designs) of clin-
ical interventions or conditions and indicates statis-
tically significant differences between clinical inter-
ventions for a specified clinical outcome.

Level 2: The literature contains noncomparative observa-
tional studies with associative (e.g., relative risk,
correlation) or descriptive statistics.

Level 3: The literature contains case reports.

Category C: Equivocal Literature
The literature cannot determine whether there are beneficial
or harmful relationships among clinical interventions and
clinical outcomes.

Level 1: Meta-analysis did not find significant differences
among groups or conditions.

Level 2: The number of studies is insufficient to conduct
meta-analysis, and (1) randomized controlled trials
have not found significant differences among
groups or conditions or (2) randomized controlled
trials report inconsistent findings.

Level 3: Observational studies report inconsistent findings
or do not permit inference of beneficial or harmful
relationships.

Category D: Insufficient Evidence from Literature
The lack of scientific evidence in the literature is described by
the following terms.
Inadequate. The available literature cannot be used to assess
relationships among clinical interventions and clinical out-
comes. The literature either does not meet the criteria for con-
tent as defined in the “Focus” of the Advisory or does not permit
a clear interpretation of findings due to methodological con-
cerns (e.g., confounding in study design or implementation).
Silent. No identified studies address the specified relation-
ships among interventions and outcomes.
Limitations of the Literature. Numerous methodological
concerns were encountered in the preanesthesia evaluation
literature, including (1) lack of “no-test” controls, (2) failure
to blind the practitioner to test results before and during the
procedure, and (3) confounding of outcomes. These con-
cerns limit the interpretability of published findings and are
discussed in more detail in appendix 2.

Opinion-based Evidence
The original Advisory contained formal survey information
collected from expert consultants and random samples of
active members of the ASA. Additional information was ob-
tained from open forum presentations and other invited and
public sources. All opinion-based evidence relevant to each
topic (e.g., survey data, open-forum testimony, Internet-
based comments, letters, and editorials) was considered in
the development of the original Advisory. However, only the
findings obtained from formal surveys are reported.

Survey responses from Task Force-appointed expert con-
sultants and specialty society members obtained during de-
velopment of the original Advisory are summarized in the
text and reported in appendix 2, tables 1–5.

Advisories

I. Preanesthesia History and Physical Examination
Impact. A preanesthesia history and physical examination
precedes the ordering, requiring, or performance of specific
preanesthesia tests and consists of (1) evaluation of pertinent
medical records, (2) patient interview(s), and (3) physical
examination. No controlled trials of the clinical impact of
performing a preanesthesia medical records review or physi-
cal examination were found (Category D evidence). Observa-
tional studies of asymptomatic or nonselected surgical pa-
tients reported associations between several preoperative
patient characteristics (e.g., age, health status) and post-
operative morbidity and mortality (Category B2 evi-
dence).1–14 Several observational studies reported periop-
erative complications (e.g., cardiac, respiratory, renal,
hemorrhagic) associated with specific preexisting condi-
tions (e.g., diabetes, pulmonary disease, chronic hyperten-
sion, previous myocardial infarction, history of smoking,
high body mass index, extremes of age) (Category B2 evi-
dence).15–55 These associations do not provide evidence

‡ Practice Advisories lack the support of a sufficient number of
adequately controlled studies required to conduct an appropriate
meta-analysis. Therefore, categories A1 and C1 evidence are not
reported in this document.
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regarding the clinical impact of perioperative interven-
tions that may be derived from preoperative knowledge of
a patient’s condition. Additional studies were examined
that reported changes in resource management based on
preexisting conditions (e.g., airway abnormalities, cardio-
pulmonary disorders) detected during a preanesthetic ex-
amination, interview, or questionnaire administration
(Category B2 evidence).56 – 61

Timing. The activities encompassed by a preanesthetic his-
tory and physical examination occur over a variable period of
time. The timing of an initial preanesthetic evaluation is
guided by such factors as patient demographics, clinical con-
ditions, type and invasiveness of procedure, and the nature of
the healthcare system. Three options that practices use for
the timing of an initial preanesthetic evaluation are: (1) al-
ways before the day of surgery, (2) either on or before the day
of surgery, and (3) only on the day of surgery.

Consultant and ASA member opinions regarding the tim-
ing of an initial assessment of pertinent medical records for
high, medium, and low levels of surgical invasiveness, inde-
pendent of medical condition, were obtained during devel-
opment of the original Advisory and are reported in table 1
(appendix 2). The majority of consultants and ASA members
agree that for high surgical invasiveness, the initial assessment
of pertinent medical records should be done before the day of
surgery by anesthesia staff. For medium surgical invasiveness,
the majority of consultants indicate that the initial assess-
ment of pertinent medical records should be done before the
day of surgery by anesthesia staff, although the majority of
ASA members indicate that the initial assessment may be
done on or before the day of surgery. For low surgical inva-
siveness, the majority of consultants and ASA members agree
that the initial assessment may be done on or before the day
of surgery.

Consultant and ASA membership opinions regarding the
timing of an initial preanesthetic interview and physical ex-
amination for high and low severities of disease are reported
in table 2 (appendix 2). The majority of consultants and ASA
members agree that, for patients with high severity of disease,
it is preferable that the interview and physical examination be
done before the day of surgery by anesthesia staff. For low
severity of disease and high surgical invasiveness, consultants
and ASA members agree that it is preferable that the inter-
view and physical examination should be done before the day
of surgery. For patients with low severity of disease and me-
dium or low surgical invasiveness, consultants and ASA
members agree that the interview and physical examination
may be done on or before the day of surgery.

A majority of consultants and the ASA membership, re-
spectively, agree that, at a minimum, a preanesthetic physical
examination should include (1) an airway examination
(100%, 100%), (2) a pulmonary examination to include aus-
cultation of the lungs (88%, 85%), and (3) a cardiovascular
examination (81%, 82%).

Advisory for Preanesthetic History and Physical
Examination
Impact. The assessment of anesthetic risks associated with
the patient’s medical conditions, therapies, alternative treat-
ments, surgical and other procedures, and of options for
anesthetic techniques is an essential component of basic an-
esthetic practice. Benefits may include, but are not limited
to, the safety of perioperative care, optimal resource use,
improved outcomes, and patient satisfaction.
Timing. An assessment of readily accessible, pertinent med-
ical records with consultations, when appropriate, should be
performed as part of the preanesthetic evaluation before the
day of surgery for procedures with high surgical invasiveness.
For procedures with low surgical invasiveness, the review and
assessment of medical records may be done on or before the
day of surgery by anesthesia staff. The information obtained
may include, but should not be limited to, (1) a description
of current diagnoses; (2) treatments, including medications
and alternative therapies used; and (3) determination of the
patient’s medical condition(s). The Task Force cautions that
the timing of such assessments may not be practical with the
current limitation of resources provided in specific health-
care systems or practice environments.

An initial record review, patient interview, and physical
examination should be performed before the day of surgery
for patients with high severity of disease. For patients with
low severity of disease and those undergoing procedures
with high surgical invasiveness, the interview and physical
exam should also be performed before the day of surgery.
For patients with low severity of disease undergoing pro-
cedures with medium or low surgical invasiveness, the
initial interview and physical exam may be performed on
or before the day of surgery. At a minimum, a focused
preanesthetic physical examination should include an as-
sessment of the airway, lungs, and heart, with documen-
tation of vital signs.

The Task Force believes it is the obligation of the health-
care system to, at a minimum, provide pertinent information
to the anesthesiologist for the appropriate assessment of the
severity of medical condition of the patient and invasiveness
of the proposed surgical procedure well in advance of the
anticipated day of procedure for all elective patients.

II. Selection and Timing of Preoperative Tests
Literature regarding controlled trials and test findings re-
garding the incidence or frequency of commonly used pre-
operative tests are described below. For purposes of this Ad-
visory, a routine test is defined as a test ordered in the absence
of a specific clinical indication or purpose. Global designa-
tions such as “preop status” or “surgical screening” are not
considered as specific clinical indications or purposes. An
indicated test is defined as a test that is ordered for a specific
clinical indication or purpose. For example, assessment of
warfarin therapy effects would be considered an indication
for specific coagulation studies.

Practice Advisory
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Electrocardiogram (ECG). Observational studies report ab-
normal ECG findings for asymptomatic or nonselected pa-
tients ranging from 4.6 to 44.9% of patients (Category B2
evidence).62–72 Abnormal findings led to cancellations of sur-
gery or changes in management in 0.46–2.6% of cases (Cat-
egory B2 evidence).64,67

Observational studies report abnormal findings for ECGs
that were ordered as indicated tests in 11.0–78.8% of pa-
tients,15,35,57,62,68,73–87 leading to postponement, cancella-
tions, or changes in management in 2.0 –20.0% of cases
(Category B2 evidence).57,80,81 One observational study
with investigator and practitioner blinding found that
preoperative ECG ischemic episodes were associated with
intraoperative and postoperative myocardial infarction for
older patients with severe coronary artery disease sched-
uled for elective coronary artery bypass surgery (Category
B2 evidence).79

Other Cardiac Evaluation. An observational study reports
abnormal transthoracic echocardiography findings in 25%
of asymptomatic or nonselected patients (Category B2 evi-
dence).88 Another observational study reports abnormal
stress test values in 24% of asymptomatic or nonselected
patients, leading to a management change in 2% of the cases
(Category B2 evidence).60

For patients with cardiac indications, observational stud-
ies report abnormal echocardiography findings in 7.5–
25.2% of patients,89–92 leading to cancellation of surgery in
0.8% of cases (Category B2 evidence).92 In selected or indi-
cated patients, abnormal stress or exercise test findings were
reported for 15.2–61.9% of patients,74,93–96 leading to ad-
ditional cardiac testing in 39.5% of patients with abnormal
findings (Category B2 evidence).96 A retrospective non-
blinded study of vascular surgery patients administered a
preoperative stress test reports a reduced 30-day mortality
compared with patients not administered a preoperative car-
diac test (Category B2 evidence).97 In selected coronary artery
bypass patients, ventriculography findings indicated low
ejection fraction values (e.g., less than 40–50%) in 22.5–
24.3% of patients (Category B2 evidence).98,99

Chest Radiography. Chest radiography findings were
reported as abnormal in 0.3–60.1% of asymptomatic or
nonselected patients,57,62,67,68,70,100–118 and led to post-
ponement, cancellations, or changes in management in 0.6–
20.3% of cases found to be abnormal (Category B2
evidence).57,67,70,100,101,103,113,115,117,118

For selected or indicated patients, abnormal chest
radiography findings were reported in 7.7–86.0% of
patients,33,62,68,75,81,101,111,114,119–124 and led to postpone-
ment, cancellations, or changes in management in 0.5–
17.1% of the cases with abnormal findings (Category B2
evidence).81,101,120

Pulmonary Evaluation (i.e., Pulmonary Function Tests,
Spirometry). Spirometry studies reported abnormal findings
in 14.0–51.7% of asymptomatic or nonselected patients

(Category B2 evidence).125–127 Changes in clinical manage-
ment were not reported.

For selected or indicated patients, abnormal pulmonary
function test findings were reported in 27.1–65.6% of pa-
tients128–130; abnormal spirometry findings were reported in
42.0% of patients (Category B2 evidence).131 Changes in clin-
ical management were not reported.
Hemoglobin/Hematocrit Measurement. In asymptomatic or
nonselected patients, abnormal hemoglobin findings were
reported in 0.5% to 65.4% of patients8,70,107,114,132–140

and led to cancellations or changes in management in
2.4 –28.6% of cases with abnormal findings (Category B2
evidence).70,133,138,139

For selected or indicated patients, abnormal hemoglobin
findings were reported in 54.0% of patients (Category B2 evi-
dence).114 Changes in clinical management were not reported.

In asymptomatic or nonselected patients, abnormal he-
matocrit findings were reported in 0.2–38.9% of pa-
tients110,134,141–143 and led to delay of surgery in 20.0% of
the cases with abnormal findings (Category B2 evidence).110

In asymptomatic or nonselected patients, abnormal com-
plete blood counts (i.e., individual test results not reported)
were reported in 2.9–9.0% of patients59,62,67,144 and led to
changes in clinical management in 2.9% of cases with abnor-
mal findings (Category B2 evidence).67

For selected or indicated patients, abnormal complete
blood counts were reported in 6.3–60.8% of patients62,75,81

and led to changes in clinical management in 14.9% of the
cases with abnormal findings (Category B2 evidence).81

Coagulation Studies. In asymptomatic or nonselected pa-
tients, coagulation abnormalities (i.e., bleeding time, pro-
thrombin time, partial prothrombin time, or platelet
count) were reported in 0.06 –21.2% of pa-
tients8,110,134,137,144 –157 and led to cancellations or
changes in management in 0.0 – 4.0% of cases with abnor-
mal findings (Category B2 evidence).110,148,152

For selected or indicated patients, abnormal coagulation
findings were reported in 3.4–29.1% of patients (Category
B2 evidence).156,158–160 Changes in clinical management
were not reported.
Serum Chemistries. In asymptomatic or nonselected pa-
tients, abnormal sodium concentrations were reported in
1.9% of patients8; abnormal potassium concentrations were
reported in 0.2–16.0% of patients8,107,114,134,137,161; abnor-
mal glucose concentrations were reported in 0.9–40.4% of
patients (Category B2 evidence).8,107,134,137,144,162–164

Changes in clinical management were not reported.
For selected or indicated patients, abnormal potassium

concentrations were reported in 2.9–71.0% of patients (Cat-
egory B2 evidence).114,165,166 One nonrandomized study
compared preoperative serum potassium concentrations 3
days before surgery with serum potassium concentrations at
induction, and found lower potassium concentrations (hy-
pokalemia) at induction (Category B2 evidence).161 Changes
in clinical management were not reported.
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Urine Testing. In asymptomatic or nonselected patients,
abnormal findings for urinalysis, not including pregnancy
testing, were reported in 0.7– 42.0% of pa-
tients59,62,64,70,110,114,134,138,142,167–169 and led to cancel-
lations or changes in management in 2.3–75.0% of
the cases with abnormal findings (Category B2
evidence).110,138,168

For selected or indicated patients, abnormal urinalysis
findings, not including pregnancy testing, were reported in
4.6–90.0% of patients62,81,114,167,168 and led to changes in
clinical management in 23.1–42.8% of cases with abnormal
findings (Category B2 evidence).81,168

Pregnancy Testing. In asymptomatic or nonselected pa-
tients (i.e., premenopausal menstruating females, not ex-
cluding anyone on the basis of history) positive pregnancy
test findings were reported in 0.3–1.3% of patients170 –173

and led to postponement, cancellations, or changes in
management in 100.0% of the cases of pregnancy (Cate-
gory B2 evidence).170 –173

Survey Responses for Selection and Timing of Preopera-
tive Tests. For the original Advisory, consultants and ASA
members were asked to consider whether specific preopera-
tive tests (1) should be conducted on a routine basis (i.e.,
given to patients regardless of known or suspected diseases or
disorders), (2) should be conducted for selected patients or
for selected types of surgery, or (3) are not necessary. For the
tests considered, consultant and ASA membership responses
are reported in table 3 (appendix 2). Consultants and ASA
members were also asked to identify specific patient charac-
teristics that would favor a decision to order, require, or
perform a preoperative test. For these specific patient char-
acteristics, consultant and ASA membership responses are
reported in table 4 (appendix 2).

Consultants and ASA members were asked whether or
not they agree that selected preoperative test results are ac-
ceptable if obtained from the patient’s medical chart, assum-
ing the patient’s medical history has not changed substan-
tially since the test result was obtained. The percentages of
agreement of consultants and ASA members are reported,
respectively, as follows: ECG (99%, 98%), other cardiac
evaluation (94%, 98%), chest x-ray (97%, 92%), hemoglo-
bin or hematocrit (99%, 96%), coagulation studies (86%,
98%), and serum chemistries (96%, 98%).

Respondents who agreed that test findings might be ob-
tained from a patient’s medical chart were asked how recent the
findings should be to be acceptable. Opinions on how recent
test findings should be are reported in table 5 (appendix 2).

Advisory for Selection and Timing of Preoperative Tests
Routine Preoperative Testing. Preoperative tests should not
be ordered routinely. Preoperative tests may be ordered, re-
quired, or performed on a selective basis for purposes of guid-
ing or optimizing perioperative management. The indica-
tions for such testing should be documented and based on
information obtained from medical records, patient inter-

view, physical examination, and type and invasiveness of the
planned procedure.

Preoperative Testing in the Presence of Specific Clinical
Characteristics
The Task Force believes that there is insufficient evidence to
identify explicit decision parameters or rules for ordering
preoperative tests on the basis of specific clinical characteris-
tics. However, consideration of selected clinical characteris-
tics may assist the anesthesiologist when deciding to order,
require, or perform preoperative tests. The following clinical
characteristics may be of merit, although the anesthesiologist
should not limit consideration to the characteristics sug-
gested below.
ECG. Important clinical characteristics may include cardi-
ocirculatory disease, respiratory disease, and type or invasive-
ness of surgery. The Task Force recognizes that ECG abnor-
malities may be more frequent in older patients and in
patients with multiple cardiac risk factors. The Task Force
did not reach consensus on a specific minimum age in those
patients without specific risk factors. The Task Force recog-
nizes that age alone may not be an indication for ECG. An
ECG may be indicated for patients with known cardiovascu-
lar risk factors or for patients with risk factors identified in
the course of a preanesthesia evaluation.
Preanesthesia Cardiac Evaluation (Other than ECG). Pre-
anesthesia cardiac evaluation may include consultation with
specialists and ordering, requiring, or performing tests that
range from noninvasive passive or provocative screening tests
(e.g., stress testing) to noninvasive and invasive assessment of
cardiac structure, function, and vascularity (e.g., echocardio-
gram, radionucleotide imaging, cardiac catheterization). Anes-
thesiologists should balance the risks and costs of these evalua-
tions against their benefits. Clinical characteristics to consider
include cardiovascular risk factors and type of surgery.
Preanesthesia Chest Radiographs. Clinical characteristics
to consider include smoking, recent upper respiratory infec-
tion, chronic obstructive pulmonary disease (COPD), and
cardiac disease. The Task Force recognizes that chest radio-
graphic abnormalities may be higher in such patients but
does not believe that extremes of age, smoking, stable
COPD, stable cardiac disease, or resolved recent upper respi-
ratory infection should be considered unequivocal indica-
tions for chest radiography.
Preanesthesia Pulmonary Evaluation (Other than Chest
X-ray). Preanesthesia pulmonary evaluation other than chest
x-ray may include consultation with specialists and tests that
range from noninvasive passive or provocative screening tests
(e.g., pulmonary function tests, spirometry, pulse oximetry)
to invasive assessment of pulmonary function (e.g., arterial
blood gas). Anesthesiologists should balance the risks and
costs of these evaluations against their benefits. Clinical char-
acteristics to consider include type and invasiveness of the
surgical procedure, interval from previous evaluation, treated
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or symptomatic asthma, symptomatic COPD, and scoliosis
with restrictive function.
Preanesthesia Hemoglobin or Hematocrit. Routine hemo-
globin or hematocrit is not indicated. Clinical characteristics
to consider as indications for such tests include type and
invasiveness of procedure, patients with liver disease, ex-
tremes of age, and history of anemia, bleeding, and other
hematologic disorders.
Preanesthesia Coagulation Studies. Clinical characteristics
to consider for ordering selected coagulation studies include
bleeding disorders, renal dysfunction, liver dysfunction, and
type and invasiveness of procedure. The Task Force recog-
nizes that anticoagulant medications and alternative thera-
pies may present an additional perioperative risk. The Task
Force believes that there were not enough data to comment
on the advisability of coagulation tests before regional anes-
thesia.
Preanesthesia Serum Chemistries (i.e., Potassium, Glu-
cose, Sodium, Renal and Liver Function Studies). Clinical
characteristics to consider before ordering such tests include
likely perioperative therapies, endocrine disorders, risk of
renal and liver dysfunction, and use of certain medications or
alternative therapies. The Task Force recognizes that labora-
tory values may differ from normal values at extremes of age.
Preanesthesia Urinalysis. Urinalysis is not indicated ex-
cept for specific procedures (e.g., prosthesis implantation,
urologic procedures) or when urinary tract symptoms are
present.
Preanesthesia Pregnancy Testing. Patients may present for
anesthesia with early undetected pregnancy. The Task Force
believes that the literature is inadequate to inform patients or
physicians on whether anesthesia causes harmful effects on
early pregnancy. Pregnancy testing may be offered to female
patients of childbearing age and for whom the result would
alter the patient’s management.
Timing of Preoperative Testing. The current literature is not
sufficiently rigorous to permit an unambiguous assessment
of the clinical benefits or harms of the timing for preoperative
tests. The Task Force believes that there is insufficient evi-
dence to identify explicit decision parameters or “rules” for
ordering preoperative tests on the basis of specific patient
factors.

Test results obtained from the medical record within 6
months of surgery generally are acceptable if the patient’s
medical history has not changed substantially. More recent
test results may be desirable when the medical history has
changed or when a test results may play a role in the selection
of a specific anesthetic technique (e.g., regional anesthesia in
the setting of anticoagulation therapy).

III. Summary and Conclusions
A preanesthesia evaluation involves the assessment of infor-
mation from multiple sources, including medical records,
patient interviews, physical examinations, and findings from
preoperative tests.

The current scientific literature does not contain suffi-
ciently rigorous information about the components of a pre-
anesthesia evaluation to permit recommendations that are
unambiguously based. Therefore, the Task Force has relied
primarily upon observational literature, opinion surveys of
consultants, and surveys of a random sample of members
of the American Society of Anesthesiologists. The focus of
opinion surveys has been threefold: (1) the content of the
preanesthesia evaluation, (2) the timing of the preanesthesia
evaluation, and (3) the indications for specific preoperative
tests.

The following remarks represent a synthesis of the opin-
ion surveys, literature, and Task Force consensus.

● Content of the preanesthetic evaluation includes but is not
limited to (1) readily accessible medical records, (2) patient
interview, (3) a directed preanesthesia examination, (4)
preoperative tests when indicated, and (5) other consulta-
tions when appropriate. At a minimum, a directed preanes-
thetic physical examination should include an assessment
of the airway, lungs, and heart.

● Timing of the preanesthetic evaluation can be guided by
considering combinations of surgical invasiveness and se-
verity of disease, as shown in table 2 (appendix 2).

The Task Force cautions that limitations in resources
available to a specific healthcare system or practice environ-
ment may affect the timing of the preanesthetic evaluation.
The healthcare system is obligated to provide pertinent in-
formation to the anesthesiologist for the appropriate assess-
ment of the invasiveness of the proposed surgical procedure
and the severity of the patient’s medical condition well in
advance of the anticipated day of procedure for all elective
patients.

● Routine preoperative tests (i.e., tests intended to discover a
disease or disorder in an asymptomatic patient) do not
make an important contribution to the process of periop-
erative assessment and management of the patient by the
anesthesiologist.

● Selective preoperative tests (i.e., tests ordered after consider-
ation of specific information obtained from sources such as
medical records, patient interview, physical examination,
and the type or invasiveness of the planned procedure and
anesthesia) may assist the anesthesiologist in making deci-
sions about the process of perioperative assessment and
management.

● Decision-making parameters for specific preoperative tests
or for the timing of preoperative tests cannot be unequiv-
ocally determined from the available scientific literature.
Further research is needed, preferably in the form of ap-
propriately randomized clinical trials. Specific tests and
their timing should be individualized and based upon in-
formation obtained from sources such as the patient’s med-
ical record, patient interview, physical examination, and
the type and invasiveness of the planned procedure.
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Appendix 1: Summary of Advisory
Statements

I. Preanesthesia History and Physical Examination
• Impact

� The assessment of anesthetic risks associated with the patient’s
medical conditions, therapies, alternative treatments, surgical
and other procedures, and of options for anesthetic techniques
is an essential component of basic anesthetic practice.

▪ Benefits may include, but are not limited to, the safety of
perioperative care, optimal resource use, improved out-
comes, and patient satisfaction.

• Timing
� An assessment of readily accessible, pertinent medical records

with consultations, when appropriate, should be performed as
part of the preanesthetic evaluation before the day of surgery
for procedures with high surgical invasiveness.

▪ For procedures with low surgical invasiveness, the review
and assessment of medical records may be done on or before
the day of surgery by anesthesia staff.

▪ The information obtained may include, but should not be
limited to, (1) a description of current diagnoses; (2) treat-
ments, including medications and alternative therapies used;
and (3) determination of the patient’s medical condition(s).

▪ The timing of such assessments may not be practical with
the current limitation of resources provided in specific
healthcare systems or practice environments.

� An initial record review, patient interview, and physical exam-
ination should be performed before the day of surgery for
patients with high severity of disease.
▪ For patients with low severity of disease and undergoing

procedures with high surgical invasiveness, the interview
and physical exam should also be performed before the day
of surgery.

▪ For patients with low severity of disease undergoing proce-
dures with medium or low surgical invasiveness, the initial
interview and physical exam may be performed on or before
the day of surgery.

▪ At a minimum, a focused preanesthetic physical examina-
tion should include an assessment of the airway, lungs, and
heart, with documentation of vital signs.

� It is the obligation of the healthcare system to, at a minimum,
provide pertinent information to the anesthesiologist for the
appropriate assessment of the severity of medical condition of
the patient and invasiveness of the proposed surgical proce-
dure well in advance of the anticipated day of procedure for all
elective patients.

II. Selection and Timing of Preoperative Tests
• Routine Preoperative Testing

� Preoperative tests should not be ordered routinely.
� Preoperative tests may be ordered, required, or performed on

a selective basis for purposes of guiding or optimizing periop-
erative management.
▪ The indications for such testing should be documented and

based on information obtained from medical records, pa-
tient interview, physical examination, and type and inva-
siveness of the planned procedure.

• Preoperative Testing in the Presence of Specific Clinical Characteristics

� There is insufficient evidence to identify explicit decision parameters
or rules for ordering preoperative tests on the basis of specific clinical
characteristics.

� Consideration of selected clinical characteristics may assist the anes-
thesiologist when deciding to order, require, or perform preoperative
tests. The following clinical characteristics may be of merit, although
the anesthesiologist should not limit consideration to the characteris-
tics suggested below.

� Electrocardiogram
▪ Important clinical characteristicsmay includecardiocirculatorydis-

ease, respiratory disease, and type or invasiveness of surgery.
▪ The Task Force recognizes that ECG abnormalities may

be higher in older patients and in patients with multiple
cardiac risk factors.

▪ An ECG may be indicated for patients with known car-
diovascular risk factors or for patients with risk factors
identified in the course of a preanesthesia evaluation. Age
alone may not be an indication for ECG.

� Preanesthesia Cardiac Evaluation Other than ECG
▪ Preanesthesia cardiac evaluation may include consulta-

tion with specialists and ordering, requiring, or perform-
ing tests that range from noninvasive passive or provoc-
ative screening tests (e.g., stress testing) to noninvasive
and invasive assessment of cardiac structure, function,
and vascularity (e.g., echocardiogram, radionucleotide
imaging, cardiac catheterization).

▪ Anesthesiologists should balance the risks and costs of
these evaluations against their benefits.

▪ Clinical characteristics to consider include cardiovascular
risk factors and type of surgery.

� Preanesthesia Chest Radiographs
▪ Clinical characteristics to consider include smoking, recent up-

per respiratory infection, COPD, and cardiac disease.
� The Task Force recognizes that chest radiographic ab-

normalities may be higher in such patients but does
not believe that extremes of age, smoking, stable
COPD, stable cardiac disease, or resolved recent up-
per respiratory infection should be considered un-
equivocal indications for chest radiography.

� Preanesthesia Pulmonary Evaluation Other than Chest X-ray
▪ Preanesthesia pulmonary evaluation other than chest x-ray may

include consultation with specialists and tests that range from
noninvasive passive or provocative screening tests (e.g., pulmo-
nary function tests, spirometry, pulse oximetry) to invasive as-
sessment of pulmonary function (e.g., arterial blood gas).
� Anesthesiologists should balance the risks and costs of these

evaluations against their benefits.
� Clinical characteristics to consider include type and in-

vasiveness of the surgical procedure, interval from previ-
ous evaluation, treated or symptomatic asthma, symp-
tomatic COPD, and scoliosis with restrictive function.

� Preanesthesia Hemoglobin or Hematocrit
▪ Routine hemoglobin or hematocrit is not indicated.
▪ Clinical characteristics to consider as indications for he-

moglobin or hematocrit include type and invasiveness of
procedure, patients with liver disease, extremes of age, and his-
tory of anemia, bleeding, and other hematologic disorders.

� Preanesthesia Coagulation Studies
▪ Clinical characteristics to consider for ordering selected

coagulation studies include bleeding disorders, renal dys-
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function, liver dysfunction, and type and invasiveness of
procedure.
� The Task Force recognizes that anticoagulant medica-

tions and alternative therapies may present an addi-
tional perioperative risk.

� The Task Force believes that there were not enough data
to comment on the advisability of coagulation tests before
regional anesthesia.

� Preanesthesia Serum Chemistries (i.e., Potassium, Glucose,
Sodium, Renal and Liver Function Studies)
▪ Clinical characteristics to consider before ordering preanes-

thesia serum chemistries include likely perioperative thera-
pies, endocrine disorders, risk of renal and liver dysfunction,
and use of certain medications or alternative therapies.
� The Task Force recognizes that laboratory values may

differ from normal values at extremes of age.
� Preanesthesia Urinalysis

▪ Urinalysis is not indicated except for specific procedures
(e.g., prosthesis implantation, urologic procedures) or when
urinary tract symptoms are present.

� Preanesthesia Pregnancy Testing
▪ Patients may present for anesthesia with early undetected

pregnancy.
� The Task Force believes that the literature is inadequate

to inform patients or physicians on whether anesthesia
causes harmful effects on early pregnancy.

� Pregnancy testing may be offered to female patients of
childbearing age and for whom the result would alter the
patient’s management.

� Timing of Preoperative Testing
▪ The current literature is not sufficiently rigorous to permit

an unambiguous assessment of the clinical benefits or harms
of the timing for preoperative tests.
� There is insufficient evidence to identify explicit decision

parameters or “rules” for ordering preoperative tests on
the basis of specific patient factors.

▪ Test results obtained from the medical record within 6
months of surgery generally are acceptable if the patient’s
medical history has not changed substantially.
� More recent test results may be desirable when the medical

history has changed, or when a test results may play a role in
the selection of a specific anesthetic technique (e.g., regional
anesthesia in the setting of anticoagulation therapy).

III. Summary and Conclusions
• Content of the preanesthetic evaluation includes, but is not limited

to, (1) readily accessible medical records, (2) patient interview, (3) a
directed preanesthesia examination, (4) preoperative tests when in-
dicated, and (5) other consultations when appropriate. At a mini-
mum, a directed preanesthetic physical examination should include
an assessment of the airway, lungs, and heart.

• Timing of the preanesthetic evaluation can be guided by consid-
ering combinations of surgical invasiveness and severity of dis-
ease, as shown in table 2 (appendix 2).
� Limitations in resources available to a specific healthcare sys-

tem or practice environment may affect the timing of the
preanesthetic evaluation.

� The healthcare system is obligated to provide pertinent infor-
mation to the anesthesiologist for the appropriate assessment
of the invasiveness of the proposed surgical procedure and the

severity of the patient’s medical condition well in advance of
the anticipated day of procedure for all elective patients.

• Routine preoperative tests (i.e., tests intended to discover a dis-
ease or disorder in an asymptomatic patient) do not make an
important contribution to the process of perioperative assessment
and management of the patient by the anesthesiologist.

• Selective preoperative tests (i.e., tests ordered after consideration
of specific information obtained from sources such as medical
records, patient interview, physical examination, and the type or
invasiveness of the planned procedure and anesthesia) may assist
the anesthesiologist in making decisions about the process of
perioperative assessment and management.

• Decision-making parameters for specific preoperative tests or for
the timing of preoperative tests cannot be unequivocally deter-
mined from the available scientific literature.
� Specific tests and their timing should be individualized and

based upon information obtained from sources such as the
patient’s medical record, patient interview, physical examina-
tion, and the type and invasiveness of the planned procedure.

Appendix 2: Methods and Analyses

A. State of the Literature
For this updated Advisory, a review of studies used in the develop-
ment of the original Advisory was combined with a review of studies
published subsequent to approval of the original Advisory. The
updated literature review was based on evidence linkages, consisting
of directional statements about relationships between specific pre-
anesthesia evaluation activities and clinical outcomes. The evidence
linkage interventions are listed below.

Preanesthesia History and Physical Examination

Preprocedure review of pertinent medical records
Patient interviewing for medical or anesthetic history
Preanesthesia patient examination

Cardiac Evaluation

Electrocardiogram
Other cardiac evaluation (e.g., angiography, echocardiography,

stress tests)
Cardiac function tests
Echocardiography (transesophageal, transthoracic)
Stress tests
Ventriculography

Pulmonary Evaluation

Chest radiography
Other pulmonary evaluation (e.g., pulmonary function tests, spirometry)

Blood Tests

Hemoglobin
Hematocrit
Complete blood count
Coagulation studies
Serum chemistries (i.e., sodium, potassium, glucose)
Potassium
Glucose
Urinalysis (as distinct from pregnancy testing)
Pregnancy evaluation
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For purposes of literature review, potentially relevant clinical
studies were identified via electronic and manual searches of the
literature. The updated electronic search covered a 10-yr period
from 2002 through 2011. The manual search covered a 15-yr pe-
riod of time from 1997 through 2011. More than 300 new citations
that addressed topics related to the evidence linkages were identified.
These articles were reviewed, and studies that did not provide direct
evidence were eliminated (combined total � 985). Articles that were
accepted as containing direct linkage-related evidence were combined
with pre-2002 articles accepted by the 2003 amended Advisory, result-
ing in a combined total of 245 articles.

No evidence linkage contained sufficient literature with well-
defined experimental designs and statistical information to con-
duct an analysis of aggregated studies (i.e., meta-analysis). A
complete bibliography used to develop this updated Advisory,
organized by section, is available as Supplemental Digital Con-
tent 2, http://links.lww.com/ALN/A789.

A study or report that appears in the published literature can be
included as evidence in the development of an advisory if it meets
four essential criteria. Failure to meet one or more of these criteria
means that a study had features that did not make it suitable for
analytic purposes. The four essential criteria are as follows: (1) the
study must be related to one of the specified linkage statements; (2)
the study must report a clinical finding or set of findings that can be
tallied or quantified (This criterion eliminates reports that contain
only opinion.); (3) the study must report a clinical finding or set of
findings that can be identified as the product of an original investi-
gation or report (This criterion eliminates the repetitive reporting
and counting of the same results, such as may occur in review articles
or follow-up studies that summarize previous findings.); and (4) the
study must use sound research methods and analytical approaches that
provide a clear test or indication of the relationship between the inter-
vention and outcome of interest. Because none of the studies in this
updated Advisory met all four criteria, the published literature could
not be used as a source of quantitative support.

Although evidence linkages are designed to assess causality, the
reviewed studies did not provide a clear indication of causality.
However, many published studies were evaluated that provided the
Task Force with important noncausal evidence. For example, de-
scriptive literature (i.e., reports of frequency or incidence) is often
useful in providing an indication of the scope of a problem, and case
reports may be useful in identifying the usefulness of preoperative
tests for selected patients. In conclusion, the current literature has
not been helpful in determining the efficacy of specific preanesthe-

sia evaluation activities in improving patient outcome. Until con-
trolled studies are conducted, evidence from noncausal sources will
need to be used, such as consensus-driven data and the opinion of
practitioners and experts. It is recommended that future research on
preanesthesia evaluation focus on the identification of preoperative
tests or other evaluative activities in the context of prospective re-
search designs when feasible.

B. Consensus-based Evidence
For the original Advisory, consensus was obtained from multiple
sources, including (1) survey opinion from consultants who were
selected based on their knowledge or expertise regarding preanes-
thesia or preoperative evaluation, (2) survey opinions from a repre-
sentative sample of ASA members (N � 360), (3) testimony from
attendees of three publicly held open forums at national anesthesia
meetings,† (4) Internet commentary, and (5) Task Force opinion
and interpretation. Consultants and ASA members responded to
three surveys addressing the following issues: (1) the appropriate-
ness and completeness of topics selected for evidence review, (2) the
appropriateness and need to include algorithm examples for timing
of the preanesthesia evaluation, and (3) surveys regarding the timing
and content of the preanesthesia evaluation and indications for
testing. The survey rate of return for consultants was 55.8% (72 of
129). Of the 360 ASA members contacted, 234 (65%) responded.
Survey responses for consultants and ASA members are presented in
the text of the Advisory, and complete listings of survey responses
are reported in tables 1–5.

In the original Advisory, consultants were asked to indicate which,
if any, of the evidence linkages would change their clinical practices if
the Advisory was instituted. The rate of return was 27.9% (36 of 129).
The percentage of responding consultants expecting no change associ-
ated with each linkage were as follows: (1) review of medical records,
charts, consultations, or other documentation � 88.6%, (2) preanes-
thesia patient examination � 91.4%, (3) patient interviewing for med-
ical or anesthesia history � 91.4%, (4) timing of the preanesthesia
evaluation � 82.9%, (5) ordering or performing preanesthesia ECGs �
77.1%, (6) ordering or performing other cardiac evaluations�82.9%, (7)
performingpreanesthesiapulmonaryfunctiontests�85.7%,(8)perform-
ing preanesthesia chest x-rays � 82.9%, (9) performing preanesthesia lab-
oratory tests�85.7%,and(10)performingpreanesthesiaurinepregnancy
tests � 94.3%. Of the respondents, 94.3% indicated that the Advisory
would have no effect on the amount of time spent on a typical case, and
5.7% indicated that there would be a decrease in the amount of time spent
on a typical case with the implementation of this Advisory.

Table 1. Consultant and ASA Member Survey Responses: Timing of the Initial Assessment of Pertinent Medical
Records*

Surgical Invasiveness

High Medium Low

Consultants
(N � 72)

Members
(N � 234)

Consultants
(N � 72)

Members
(N � 231)

Consultants
(N � 72)

Members
(N � 233)

Before day of surgery 89% 75% 58% 33% 17% 11%
On or before day of surgery 11% 24% 39% 61% 69% 59%
Only on day of surgery 0% 1% 3% 6% 14% 30%

* N � number of consultants or American Society of Anesthesiologists (ASA) members who responded to each item.
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Table 2. Consultant and ASA Member Survey Responses: Timing of the Preanesthetic Interview and Physical
Examination*

High Severity of
Disease

Surgical Invasiveness

High Medium Low

Consultants
(N � 72)

Members
(N � 232)

Consultants
(N � 72)

Members
(N � 232)

Consultants
(N � 72)

Members
(N � 232)

Before day of surgery 96% 89% 94% 69% 71% 53%
On or before day of

surgery
4% 9% 4% 28% 24% 32%

Only on day of surgery 0% 2% 1% 3% 5% 15%

Surgical Invasiveness

High Medium Low

Low Severity of
Disease

Consultants
(N � 72)

Members
(N � 229)

Consultants
(N � 72)

Members
(N � 229)

Consultants
(N � 72)

Members
(N � 229)

Before day of surgery 72% 53% 29% 21% 13% 25%
On or before day of

surgery
11% 20% 49% 46% 39% 34%

Only on day of surgery 15% 11% 21% 34% 47% 56%

* N � number of consultants or American Society of Anesthesiologists (ASA) members who responded to each item.

Table 3. Consultant and ASA Member Survey Responses: Routine or Selective Preoperative Testing*

Preoperative Test
All Patients (Routine)
Percent Agreement*

Selected Patients
Percent Agreement

Test Not Necessary
Percent Agreement

ECG
Consultants (N � 72) 0% 100% 0%
ASA members (N � 233) 1% 98% 1%

Cardiac tests other than ECG
Consultants (N � 72) 0% 97% 0%
ASA members (N � 233) 1% 99% 0%

Chest x-rays
Consultants (N � 72) 3% 90% 7%
ASA members (N � 233) 1% 92% 6%

Pulmonary function tests
Consultants (N � 42) 0% 98% 2%
ASA members (N � 234) 0% 96% 3%

Office spirometry
Consultants (N � 42) 0% 88% 10%
ASA members (N � 234) 1% 63% 20%

Hemoglobin/Hematocrit
Consultants (N � 72) 3% 96% 1%
ASA members (N � 234) 4% 95% 1%

Coagulation studies
Consultants (N � 72) 3% 94% 1%
ASA members (N � 234) 1% 98% 1%

Serum chemistries
Consultants (N � 72) 1% 99% 0%
ASA members (N � 234) 1% 99% 0%

Urinalysis
Consultants (N � 72) 1% 53% 46%
ASA members (N � 233) 2% 47% 49%

Pregnancy test
Consultants (N � 72) 7% 88% 5%
ASA members (N � 232) 17% 78% 3%

Row percentages do not include “don’t know” responses, so row totals may not sum to 100%.
* N � number of consultants or American Society of Anesthesiologists (ASA) members who responded to each item.
ECG � electrocardiogram.
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Table 4. Consultant and ASA Member Survey Responses: Patient Characteristics for Selected Preoperative Testing*

Preoperative Test
Patient Characteristics

(N � 72)
Consultants
(N � 234)

ASA
Members

Electrocardiogram Advanced age 93% 94%
Cardiocirculatory disease 97% 98%
Respiratory disease 74% 74%

Other cardiac evaluation (e.g., stress test) Cardiovascular compromise 88% 95%
Chest radiograph Recent upper respiratory

infection 45% 59%
Smoking 42% 60%
COPD 71% 76%
Cardiac disease 62% 75%

Pulmonary function tests Reactive airway disease 68% 71%
COPD 80% 89%
Scoliosis 53% 60%

Office spirometry (i.e., portable spirometer) Reactive airway disease 83% 86%
COPD 77% 90%
Scoliosis 51% 52%

Hemoglobin/hematocrit Advanced age 57% 68%
Very young age 52% 56%
Anemia 96% 99%
Bleeding disorders 93% 94%
Other hematologic disorders 74% 84%

Coagulation studies Bleeding disorders 99% 98%
Renal dysfunction 40% 52%
Liver dysfunction 97% 91%
Anticoagulants 97% 96%

Serum chemistries (Na, K, CO2, Cl, glucose) Endocrine disorders 93% 95%
Renal dysfunction 96% 98%
Medications 87% 89%

Pregnancy test Uncertain pregnancy history 84% 91%
History suggestive of

current pregnancy 94% 96%

* N � number of consultants or American Society of Anesthesiologists (ASA) members who responded to each item.
COPD � chronic obstructive pulmonary disease.

Table 5. Consultant and ASA Member Survey Responses: Timing of Test Findings*

Preoperative Test
24
h

48
h

1
wk

2
wk

1
mo

3
mo

6
mo

1
yr

�1
yr

Electrocardiogram
Consultants (N � 72) 0% 0% 4% 0% 31% 0% 46% 19% 0%
ASA members (N � 218) 1% 0% 6% 0% 34% 0% 45% 12% 2%

Other cardiac tests
Consultants (N � 72) 0% 0% 5% 0% 33% 0% 27% 26% 10%
ASA members (N � 217) 0% 0% 7% 0% 33% 0% 40% 18% 4%

Chest x-ray
Consultants (N � 72) 0% 5% 5% 0% 25% 23% 19% 23% 0%
ASA members (N � 206) 0% 2% 8% 0% 27% 9% 31% 23% 0%

Hemoglobin/Hematocrit
Consultants (N � 72) 0% 0% 14% 8% 42% 23% 8% 5% 0%
ASA members (N � 213) 0% 0% 13% 11% 46% 17% 11% 1% 0%

Coagulation studies
Consultants (N � 42) 28% 11% 30% 6% 19% 6% 0% 0% 0%
ASA members (N � 194) 33% 16% 26% 6% 16% 4% 0% 0% 0%

Serum Chemistries
Consultants (N � 72) 15% 7% 27% 17% 27% 7% 0% 0% 0%
ASA members (N � 203) 11% 12% 26% 9% 34% 7% 0% 0% 0%

* N � number of consultants or American Society of Anesthesiologists (ASA) members who responded to each item.
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Esteban PA, Aranda JL: Results of a simple exercise test
performed routinely to predict postoperative morbidity af-
ter anatomical lung resection. Eur J Cardiothorac Surg 2010;
37:521– 4

52. von Knorring J: Postoperative myocardial infarction: A pro-
spective study in a risk group of surgical patients. Surgery
1981; 90:55– 60

53. Warner MA, Offord KP, Warner ME, Lennon RL, Conover
MA, Jansson-Schumacher U: Role of preoperative cessation
of smoking and other factors in postoperative pulmonary
complications: A blinded prospective study of coronary
artery bypass patients. Mayo Clin Proc 1989; 64:609 –16

54. Wightman JA: A prospective survey of the incidence of
postoperative pulmonary complications. Br J Surg 1968;
55:85–91

55. Wong DH, Weber EC, Schell MJ, Wong AB, Anderson CT,
Barker SJ: Factors associated with postoperative pulmonary
complications in patients with severe chronic obstructive
pulmonary disease. Anesth Analg 1995; 80:276 – 84

56. Patel RI, Hannallah RS: Preoperative screening for pediatric
ambulatory surgery: Evaluation of a telephone question-
naire method. Anesth Analg 1992; 75:258 – 61

57. McKee RF, Scott EM: The value of routine preoperative
investigations. Ann R Coll Surg Engl 1987; 69:160 –2

58. Burman AL: A pre-anaesthetic clinic. S Afr Med J 1968;
42:315–7

59. Johnson H Jr, Knee-Ioli S, Butler TA, Munoz E, Wise L: Are
routine preoperative laboratory screening tests necessary
to evaluate ambulatory surgical patients? Surgery 1988; 104:
639 – 45

60. Sandler G: Costs of unnecessary tests. Br Med J 1979;
2:21– 4

61. Wittmann FW, Ring PA: Anaesthesia for hip replacement in
ankylosing spondylitis. J R Soc Med 1986; 79:457–9

62. Adams JG Jr, Weigelt JA, Poulos E: Usefulness of preopera-
tive laboratory assessment of patients undergoing elective
herniorrhaphy. Arch Surg 1992; 127:801– 4; discussion
804 –5

63. Callaghan LC, Edwards ND, Reilly CS: Utilisation of the
pre-operative ECG. Anaesthesia 1995; 50:488 –90

64. Golub R, Cantu R, Sorrento JJ, Stein HD: Efficacy of pread-
mission testing in ambulatory surgical patients. Am J Surg
1992; 163:565–70; discussion 571

65. Liu S, Paul GE, Carpenter RL, Stephenson C, Wu R: Pro-
longed PR interval is a risk factor for bradycardia during
spinal anesthesia. Reg Anesth 1995; 20:41– 4

66. Noordzij PG, Boersma E, Bax JJ, Feringa HH, Schreiner F,
Schouten O, Kertai MD, Klein J, van Urk H, Elhendy A,
Poldermans D: Prognostic value of routine preoperative
electrocardiography in patients undergoing noncardiac sur-
gery. Am J Cardiol 2006; 97:1103– 6

67. Perez A, Planell J, Bacardaz C, Hounie A, Franci J, Brotons C,
Congost L, Bolibar I: Value of routine preoperative tests: A
multicentre study in four general hospitals. Br J Anaesth
1995; 74:250 – 6

68. Sommerville TE, Murray WB: Information yield from routine
pre-operative chest radiography and electrocardiography.
S Afr Med J 1992; 81:190 – 6

69. Tait AR, Parr HG, Tremper KK: Evaluation of the efficacy of
routine preoperative electrocardiograms. J Cardiothorac
Vasc Anesth 1997; 11:752–5

70. Turnbull JM, Buck C: The value of preoperative screening
investigations in otherwise healthy individuals. Arch Intern
Med 1987; 147:1101–5

71. van Klei WA, Bryson GL, Yang H, Kalkman CJ, Wells GA,
Beattie WS: The value of routine preoperative electrocardi-
ography in predicting myocardial infarction after noncar-
diac surgery. Ann Surg 2007; 246:165–70

72. Walton HJ, Cross P, Pollak EW: Ventricular cardiac arrhyth-
mias during anesthesia: Feasibility of preoperative recogni-
tion. South Med J 1982; 75:27–9, 32

73. Bhuripanyo K, Prasertchuang C, Viwathanatepa M, Khum-
suk K, Sornpanya N: The impact of routine preoperative
electrocardiogram in patients age � or � 40 years in Sri-
nagarind Hospital. J Med Assoc Thai 1992; 75:399 – 406

74. Carliner NH, Fisher ML, Plotnick GD, Garbart H, Rapoport
A, Kelemen MH, Moran GW, Gadacz T, Peters RW: Routine
preoperative exercise testing in patients undergoing major
noncardiac surgery. Am J Cardiol 1985; 56:51– 8

75. Catchlove BR, Wilson RM, Spring S, Hall J: Routine investi-
gations in elective surgical patients. Their use and cost

Practice Advisory

Anesthesiology 2012; 116:1–1 Practice Advisory14



effectiveness in a teaching hospital. Med J Aust 1979;
2:107–10

76. Catheline JM, Bihan H, Le Quang T, Sadoun D, Charniot JC,
Onnen I, Fournier JL, Bénichou J, Cohen R: Preoperative
cardiac and pulmonary assessment in bariatric surgery.
Obes Surg 2008; 18:271–7

77. Gold BS, Young ML, Kinman JL, Kitz DS, Berlin J, Schwartz
JS: The utility of preoperative electrocardiograms in the
ambulatory surgical patient. Arch Intern Med 1992; 152:
301–5

78. Jeger RV, Probst C, Arsenic R, Lippuner T, Pfisterer ME,
Seeberger MD, Filipovic M: Long-term prognostic value of
the preoperative 12-lead electrocardiogram before major
noncardiac surgery in coronary artery disease. Am Heart J
2006; 151:508 –13

79. Knight AA, Hollenberg M, London MJ, Tubau J, Verrier E,
Browner W, Mangano DT: Perioperative myocardial isch-
emia: Importance of the preoperative ischemic pattern.
ANESTHESIOLOGY 1988; 68:681– 8

80. Murdoch CJ, Murdoch DR, McIntyre P, Hosie H, Clark C:
The pre-operative ECG in day surgery: A habit? Anaesthesia
1999; 54:907– 8

81. Muskett AD, McGreevy JM: Rational preoperative evalua-
tion. Postgrad Med J 1986; 62:925– 8

82. Rabkin SW, Horne JM: Preoperative electrocardiography:
Its cost-effectiveness in detecting abnormalities when a
previous tracing exists. Can Med Assoc J 1979; 121:301– 6

83. Raby KE, Goldman L, Creager MA, Cook EF, Weisberg MC,
Whittemore AD, Selwyn AP: Correlation between preoper-
ative ischemia and major cardiac events after peripheral
vascular surgery. N Engl J Med 1989; 321:1296 –300

84. Rettke SR, Shub C, Naessens JM, Marsh HM, O’Brien JF:
Significance of mildly elevated creatine kinase (myocardial
band) activity after elective abdominal aortic aneurysmec-
tomy. J Cardiothorac Vasc Anesth 1991; 5:425–30

85. Seymour DG, Pringle R, MacLennan WJ: The role of the
routine pre-operative electrocardiogram in the elderly sur-
gical patient. Age Ageing 1983; 12:97–104

86. Woodward MN, Earnshaw JJ, Heather BP: The value of QTc
dispersion in assessment of cardiac risk in elective aortic
aneurysm surgery. Eur J Vasc Endovasc Surg 1998; 15:267–9

87. Wyatt WJ, Reed DN Jr, Apelgren KN: Pitfalls in the role of
standardized preadmission laboratory screening for ambu-
latory surgery. Am Surg 1989; 55:343– 6

88. Rohde LE, Polanczyk CA, Goldman L, Cook EF, Lee RT, Lee
TH: Usefulness of transthoracic echocardiography as a tool
for risk stratification of patients undergoing major noncar-
diac surgery. Am J Cardiol 2001; 87:505–9

89. Plotkin JS, Benitez RM, Kuo PC, Njoku MJ, Ridge LA, Lim
JW, Howell CD, Laurin JM, Johnson LB: Dobutamine stress
echocardiography for preoperative cardiac risk stratifica-
tion in patients undergoing orthotopic liver transplanta-
tion. Liver Transpl Surg 1998; 4:253–7

90. Poldermans D, Arnese M, Fioretti PM, Salustri A, Boersma E,
Thomson IR, Roelandt JR, van Urk H: Improved cardiac risk
stratification in major vascular surgery with dobutamine-
atropine stress echocardiography. J Am Coll Cardiol 1995;
26:648 –53

91. Rossi E, Citterio F, Vescio MF, Pennestri F, Lombardo A,
Loperfido F, Maseri A: Risk stratification of patients under-
going peripheral vascular revascularization by combined
resting and dipyridamole echocardiography. Am J Cardiol
1998; 82:306 –10

92. Van Damme H, Piérard L, Gillain D, Benoit T, Rigo P, Limet
R: Cardiac risk assessment before vascular surgery: A pro-
spective study comparing clinical evaluation, dobutamine
stress echocardiography, and dobutamine Tc-99m sestamibi
tomoscintigraphy. Cardiovasc Surg 1997; 5:54 – 64

93. Erickson CA, Carballo RE, Freischlag JA, Seabrook GR, Fa-
rooq MM, Cambria RA, Towne JB: Using dipyridamole-
thallium imaging to reduce cardiac risk in aortic reconstruc-
tion. J Surg Res 1996; 60:422– 8

94. Gerson MC, Hurst JM, Hertzberg VS, Baughman R, Rouan
GW, Ellis K: Prediction of cardiac and pulmonary compli-
cations related to elective abdominal and noncardiac tho-
racic surgery in geriatric patients. Am J Med 1990; 88:101–7

95. Therre T, Ribal JP, Motreff P, Lusson JR, Espeut JB, Cassa-
gnes J, Glanddier G: Assessment of cardiac risk before aortic
reconstruction: Noninvasive work-up using clinical exami-
nation, exercise testing, and dobutamine stress echocardi-
ography versus routine coronary arteriography. Ann Vasc
Surg 1999; 13:501– 8

96. Troisi N, Dorigo W, Lo Sapio P, Pratesi G, Pulli R, Gensini
GF, Pratesi C: Preoperative cardiac assessment in patients
undergoing aortic surgery: Analysis of factors affecting the
cardiac outcomes. Ann Vasc Surg 2010; 24:733– 40

97. Fleisher LA, Eagle KA, Shaffer T, Anderson GF: Periopera-
tive- and long-term mortality rates after major vascular sur-
gery: The relationship to preoperative testing in the Medi-
care population. Anesth Analg 1999; 89:849 –55

98. Chiolero R, Borgeat A, Fisher A: Postoperative arrhythmias
and risk factors after open heart surgery. Thorac Cardiovasc
Surg 1991; 39:81– 4

99. Christakis GT, Weisel RD, Fremes SE, Ivanov J, David TE,
Goldman BS, Salerno TA: Coronary artery bypass grafting in
patients with poor ventricular function. J Thorac Cardio-
vasc Surg 1992; 103:1083–91; discussion 1091–2

100. Bhuripanyo K, Prasertchuang C, Chamadol N, Laopaiboon
M, Bhuripanyo P: The impact of routine preoperative chest
X-ray in Srinagarind Hospital, Khon Kaen. J Med Assoc Thai
1990; 73:21– 8

101. Bouillot JL, Fingerhut A, Paquet JC, Hay JM, Coggia M: Are
routine preoperative chest radiographs useful in general
surgery? A prospective, multicentre study in 3959 patients.
Association des Chirurgiens de l’Assistance Publique pour
les Evaluations médicales. Eur J Surg 1996; 162:597– 604

102. Farnsworth PB, Steiner E, Klein RM, SanFilippo JA: The
value of routine preoperative chest roentgenograms in in-
fants and children. JAMA 1980; 244:582–3

103. Lim EH, Liu EH: The usefulness of routine preoperative
chest X-rays and ECGs: A prospective audit. Singapore Med
J 2003; 44:340 –3

104. Loder RE: Routine pre-operative chest radiography: 1977
compared with 1955 at Peterborough District General Hos-
pital. Anaesthesia 1978; 33:972– 4

105. Mendelson DS, Khilnani N, Wagner LD, Rabinowitz JG:
Preoperative chest radiography: Value as a baseline exam-
ination for comparison. Radiology 1987; 165:341–3

106. Ogunseyinde AO: Routine pre-operative chest radiographs
in non-cardiopulmonary surgery. Afr J Med Med Sci 1988;
17:157– 61

107. Pal KM, Khan IA, Safdar B: Preoperative work up: Are the
requirements different in a developing country? J Pak Med
Assoc 1998; 48:339 – 41

108. Petterson SR, Janower ML: Is the routine preoperative chest
film of value? Applied Radiology 1977; Jan-Feb: 70

109. Rees AM, Roberts CJ, Bligh AS, Evans KT: Routine preoper-
ative chest radiography in non-cardiopulmonary surgery. Br
Med J 1976; 1(6021):1333–5
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173. Wheeler M, Coté CJ: Preoperative pregnancy testing in a
tertiary care children’s hospital: A medico-legal conun-
drum. J Clin Anesth 1999; 11:56 – 63

SPECIAL ARTICLES

Anesthesiology 2012; 116:1–1 Practice Advisory17


