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Abstract

The current guidelines from various medical societies provide a good summary of data regarding various preoperative exercise tests
in patients prior to non-cardiac surgical interventions. However, there is no consensus among experts on the appropriateness of these
methods for identifying risk groups for potential perioperative complications. A large volume of published studies describes the role of
preoperative exercise stress testing impact in improving the prediction of potential cardiovascular (CV) risk in patients after non-cardiac
surgery. Numerous stress tests are available in clinical practice, and the methods used and the best choice depends on the purpose of the
study and the availability of equipment in the hospital. Traditionally, the value of exercise electrocardiography (ECG), or ECG stress
test, has been based on the belief that it is beneficial for perioperative cardiac risk prediction. However, in the past two decades, the
key role of this method has lost its importance due to the growing trend toward the use of imaging techniques. Moreover, in light of
current trends, the six-minute walk test (6MWT) is a helpful tool in preoperative assessment and plays an important role in postoperative
rehabilitation. Interestingly, the recent finding showed how 6MWT affects the risk of postoperative complications. Cardiopulmonary
testing, as a dynamic clinical tool, determines the cardiorespiratory status of a patient. Various clinical indications for cardiopulmonary
exercise testing include evaluation of therapy, stratification of risk factors, diagnosis of disease, and control of physical activity. Stress
testing is one of the most practical ways of predicting perioperative risk and managing patients. This test is based on ischemia provoked
by pharmacological agents or exercise. There is no established evidence of a significant advantage of pharmacological stress over
exercise stress imaging in subjects who are capable enough to be physically active. All of these studies examined a stress test for induced
myocardial ischemia. Currently, there are no data on the use of ischaemic stress tests, especially diastolic stress tests, in the assessment of
perioperative risk before non-cardiac surgical interventions. We consider it promising and essential to continue research in this direction
in patients with coronary heart disease and other categories of cardiac patients, in particular, comorbid and low-symptomatic individuals,
before elective high-risk surgical interventions.
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1. Introduction

Despite current recommendations for the stratification
of cardiac complications of cardiac complications in non-
cardiac surgery, preoperative risk assessment remains one
of the most difficult clinical tasks and decisions. There is
disagreement among physicians about perioperative risk as-
sessment, especially in patients without a history of pre-
viously diagnosed cardiovascular (CV) events. Moreover,
patients with verified or symptomatic cardiac pathology can
lack complete preoperative examination if they have no sig-
nificant hemodynamic disorders and clinical symptoms at
rest. In late August 2022, the European Society of Cardi-
ology (ESC) published its latest guidelines on cardiovas-
cular assessment and management of patients undergoing
non-cardiac surgery [1]. This publication provides a step-
by-step approach that includes clinical evaluation with risk
factors assessment, test findings, estimated outcomes and
the burden of surgery, as well as the risks of discontinuing
medications. The leading purpose of this approach is to op-

timize the perioperative patient’s state. Consequently, the
guidelines aim to specifically assess risk with the initiation
of drug therapy, cardiac manipulation, specific anesthetic,
and surgical modalities when necessary, or avoidance of
certain medications [1].

Numerous studies recognize the importance of func-
tional capacity evaluation as a common element of preoper-
ative assessment before extensive, especially non-cardiac,
surgery. The aim of this assessment is to identify a high
risk of critical postoperative complications. Preoperative
stress testing is widely used to evaluate functional capacity
in patients before non-cardiac surgeries. However, its value
in predicting perioperative mortality is unclear. This paper
will focus on the following questions: “Dowe use preopera-
tive stress testing rationally?”; “Do thesemethods have lim-
ited diagnostic and prognostic value in surgical patients?”;
“Are we using these methods incorrectly?” and “Do we as-
sess additional parameters that could improve the quality of
life and prognosis in patients undergoing non-cardiac pro-
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Fig. 1. The summary of factors that are important to take into account during non-cardiac surgery. Adapted from 2022 ESC
Guidelines on cardiovascular assessment and management of patients undergoing non-cardiac surgery [1].

cedures?”.

2. Before Non-Cardiac Surgery: For Whom
is Stress Testing Necessary and When?

A significant percentage of patient-related risks de-
pends on cardiovascular diseases (CVD) and their risk fac-
tors (smoking, high blood pressure, diabetes, dyslipidemia,
and family history), age, and comorbidities. In addition, it
is crucial to identify the presence or absence of established
cardiovascular conditions [2].

Generally, not only are the surgery risks associated
with the patient’s state or comorbidities, but also with the
type, length of time, and importance of the operation, as
well as the choice of anesthesia. Anesthesia methods and
medication may affect intermediate to high cardiac risk pa-
tients undergoing non-cardiac surgery [3]. Neuraxial anes-
thesia, such as intrathecal or epidural anesthesia, is viewed
as a high-risk intervention with a limited positive outcome
in most patients. Furthermore, bleeding complications as-
sociated with potentially elevated direct oral anticoagulant
levels, especially neuraxial hematoma, could be devastat-
ing. The evidence remains limited for the optimal periop-
erative or peri-interventional treatment despite the increas-
ing number of patients chronically treated with anticoagu-
lants and antiplatelet drugs, especially in urgent or emergent
surgery [4]. Fig. 1 (Ref. [1]) shows the summary of factors
that are important to take into account during non-cardiac
surgery.

Stress testing is a significant area of interest within
the field of detailed patient functional capacity evalua-
tion. Based on stress test findings, clinicians may fur-
ther assess risks associated with the patient’s state and the
surgery. Moreover, patients at low risk younger than 65

years without any complaints and known cases of cardio-
vascular events or risk factors may not require preoperative
risk extra examination before low- and moderate-risk pro-
cedures [5]. While in the case of high-risk surgery, low-
risk patients should only have an electrocardiogram (ECG)
and biomarker examination. On the other hand, individuals
need extra examination before intermediate and high-risk
procedures, as well as risk factor management if they are
older than 65 years or have cardiovascular risk factors. Pa-
tients with hypertension, dyslipidemia, or smoking have an
increased risk of perioperative complications during non-
cardiac surgery [6]. Fig. 2 (Ref. [1]) presents a total sum-
mary of high-risk patients, and Fig. 3 (Ref. [1]) describes
stress testing usage before non-cardiac surgery.

In clinical practice, there are various types of stress
testing. The use of methods and the choice of the optimal
one depends on the study purpose and the availability of
hospital equipment. Below we will discuss the main types
of stress tests that we can use before non-cardiac surgery.

3. Exercise Electrocardiography
Traditionally, the value of exercise ECG, or ECG

stress test, has subscribed to the belief that it is beneficial
for perioperative cardiac risk prediction. However, in the
last two decades, the key role of this method has lost its im-
portance due to the growing trend toward cardiac imaging
techniques [7]. Nevertheless, the published literature de-
scribing the predictive value of exercise electrocardiogram
comparedwith clinical data and resting electrocardiography
has highlighted that ST segment depression of 0.1 mV or
more on the exercise electrocardiogram is an independent
predictor of perioperative cardiac complications [7]. The
authors published these data more than 20 years ago, and
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Fig. 2. High risk patients before non-cardiac surgery. Adapted from 2022 ESC Guidelines on cardiovascular assessment and manage-
ment of patients undergoing non-cardiac surgery [1]. AMI, acute myocardial infarction; PE, pulmonary embolism; AF, atrial fibrillation.

Fig. 3. Stress testing usage before non-cardiac surgery: ─ (not recommended), ± (should/may be considered), + (should/may be
performed). Adapted from 2022 ESC Guidelines on cardiovascular assessment and management of patients undergoing non-cardiac
surgery [1]. CVD, cardiovascular diseases; CV, cardiovascular.

their work is the only one proving the feasibility of ECG
testing before non-cardiac surgery.

Considering the latest diagnostic options and cardiac
imaging, the niche of ECG stress tests is very narrow. On
the one hand, the treadmill or bicycle ergometer exercises
allow specialists to assess functional capability, blood pres-
sure, and heart rate, as well as identify suspicion of myocar-
dial ischemia by ST segment changes. On the other hand,
the predictive power of the exercise ECG test varies signif-
icantly in different studies [8]. Moreover, exercise testing
for risk stratification in patients with physical disabilities is
inappropriate due to the inability to reach their target heart
rate. In addition, pre-existing resting ST segment abnor-
malities, especially in precordial V5 and V6 leads, make
reliable ST segment analysis difficult. Thus, the onset of
an ischemic myocardial reaction with low physical activ-
ity correlates with a critically increased risk of periopera-
tive and long-term cardiac events. In contrast, the myocar-
dial ischemia occurring with high physical activity relates
to a slightly higher risk compared with a normal test re-
sult [9]. Besides, the lack of myocardial and intracardiac

structures imaging and the cardiac test’s objective control
makes the ECG test less desirable for assessing structural
changes. However, in the last two decades, the key role
of this method has lost its importance due to the growing
trend toward cardiac imaging techniques [7]. Considering
the possible unavailability of non-invasive imaging tests
in hospitals, nothing other than an ECG test can be useful
for coronary heart disease diagnostics or can help to evalu-
ate exercise tolerance when clinical history is questionable
[10].

4. The Six-Minute-Walk Test
Usually, physicians collect patients’ medical histories

during an interview to assess their functionality. Moreover,
clinicians should be vigilant with patients who plan surgery
because they can intentionally hide symptoms that may in-
terfere with the operation and unintentionally underestimate
their importance. Therefore, patients’ self-assessment of
functional abilities is not a specific indicator of perioper-
ative risk [11].
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The six-minute walk test (6MWT) would be a more
acceptable alternative for risk stratification. It is a
simple-to-perform, well-tolerated, inexpensive, and clini-
cally proven indicator of cardiopulmonary status. The ob-
jective of the 6MWT is to measure the distance walked for
six minutes. The test requires a 30-meter stretch unimpeded
track and standardized encouragement. Data from several
studies suggest that the six-minute walk test is a safe and ro-
bust indicator of physical function and correlates with car-
diopulmonary exercise testing (CPET) findings. In addi-
tion, the 6MWT has significantly rare serious side effects
[12]. Despite existing research, there is still no evidence
about the link between 6MWT distance and complications.
A considerable amount of literature has been published on
the topic, but the findings are controversial [12]. Thus, fur-
ther large high-quality studies are vital to generating new
insight into the role of 6MWT in pre-operative risk stratifi-
cation.

Some authors investigated the 6MWT in patients with
lung cancer before a major elective non-cardiac surgery.
Nevertheless, in 2015 Marjanski et al. [13] published a re-
search paper in which they examined 253 lung cancer pa-
tients who indicated lobectomy. In addition to the routine
protocol, they performed the 6MWT one day before the
procedure. According to the 6MWT findings, the research
team grouped patients to evaluate postoperative complica-
tion risk. The result of the study demonstrated that patients
have higher postoperative risk and stay longer in a hospital
if they walk less than 500 m during the six-minute walk test
before the surgery [13].

Upon further analysis of this multicenter prospective
cohort study, researchers noted a decrease in the preop-
erative 6MWT distance in some patients. This decrease
was associated with an increase in moderate or severe in-
hospital complications, even after adjusting to other eas-
ily measurable clinical characteristics, such as demographic
data and type of surgery. However, the statistical relia-
bility of this association was limited. Investigators have
found no proof that 6MWT provides additional prognostic
information for predicting postoperative complications. As
a comparison, 6MWT distance had no significant associa-
tion with myocardial injury or 30-day postoperative death.
These overall results were consistent after controlling for
other preoperative risk factors and internal validation using
bootstrap resampling.

Moreover, Sinclair et al. [14] hold the view that the
six min walk test is a reliable and effective substitute for pe-
rioperative risk stratification in case of unavailable CPET.
The researchers assumed the benefit of 6MWT distance as-
sessment for low and high anaerobic threshold determina-
tion before the extended non-cardiac procedure. In 2012
they found that people with a 6MWT distance of more than
563 m do not usually need cardiopulmonary exercise test-
ing. On the other side, individuals with a 6MWT distance
of fewer than 427 m require additional examination. Here-

with, in unclear cases when patients walk more than 427 m
but less than 563 m, physicians should consider some risk
factors and the extent of surgical procedures [14]. Overall,
the 6MWT can help to identify risk factors for the patients
before the surgical intervention if CPET is unavailable.

According to current trends, the 6MWT is a helpful
tool in preoperative assessment and plays a critical role
in post-surgical rehabilitation [15]. Recent findings have
shown how 6MWT can influence the postoperative compli-
cation risk [16]. These results indicate the need to under-
stand the usefulness of the six-minute walk test in surgical
patients before the non-cardiac procedure, especially at the
screening stage.

5. Cardiopulmonary Exercise Testing
Historically, clinicians have been detecting poor func-

tional capacity for years by subjective assessment if pa-
tients have less than four metabolic equivalents. However,
as we have mentioned before, these interviews are an un-
reliable and imprecise option to reveal poor exercise tol-
erance and predict postoperative outcomes. In many clin-
ics, the functional capacity examination has become a key
aspect of preoperative cardiac risk stratification [9]. De-
spite patients’ interviews about their fitness shortcomings,
some authors have recently reported that high-risk individ-
uals undergoing non-cardiac surgery have additional utility
for risk stratification if they announce less than two flight
stairs climbing inability [17]. In 2018, Wijeysundera et al.
[18] demonstrated the value of the Duke Activity Status In-
dex (DASI) by showing patient-reported physical activity.
This DASI questionnaire produces more accurate informa-
tion about cardiac risk and improves examination for surgi-
cal patients [18]. Besides, the result correlated with maxi-
mal oxygen consumption (VO2max) and metabolic equiv-
alents: VO2 max (mL/kg/min) = 0.43 × DASI + 9.6 and
metabolic equivalents = VO2max/3.5. Moreover, a DASI
score of less than 34 is linked to increased 30-day mortality
or myocardial infarction. However, the CPET did not pre-
dict that. Notably, some studies had few primary outcomes,
which limited the analysis [18].

When combined with exercise testing, adjunctive
imaging modalities offer greater diagnostic accuracy, ad-
ditional information regarding cardiac structure and func-
tion, and additional prognostic information. Similarly, ad-
ditional measurements of ventilatory gas exchange during
exercise testing provide a wide array of unique and clini-
cally useful incremental information that has been poorly
understood and underutilized by practitioners [18]. Car-
diopulmonary exercise testing, as a dynamic clinical tool,
detects patients’ cardiorespiratory state. It has a lot of clin-
ical indications that include therapy evaluation, stratifica-
tion of risk factors, disease diagnostics, and physical ac-
tivity control. Traditionally, we use treadmills or bicycle
ergometers to estimate exercise tolerance, but cardiopul-
monary exercise testing, as a type of dedicated exercise test-
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ing, can demonstrate particular and detailed cardiorespira-
tory fitness at rest and under stress.

The CPET is a non-invasive method that measures
ventilatory gases, heart rate, and blood pressure during ex-
ercise. As a golden standard for exercise performance as-
sessment, it provides information about exhaled air and the
oxygen (O2) and carbon dioxide (CO2) concentration dur-
ing increased activity. However, patients may have some
obstacles related to the testing itself—anxiety, equipment
issues, etc.—that limit this approach. In addition, this test
may demonstrate accurate and effective cardiorespiratory
capacity, etiology, severity classification, and treatment re-
sponse [19].

During the past 20 years, much more information has
become available on cardiopulmonary exercise testing as a
prognostic method. CPET helps the clinician to obtain a
multitude of information beyond standard exercise electro-
cardiography testing. Thus, appropriately applied and inter-
preted CPET can assist in complex cardiovascular and pul-
monary disease management [19]. It has conclusively been
shown that cardiopulmonary exercise testing results are es-
sential for further risk stratification before being placed on
a waiting list for a heart transplant or medical device inser-
tion, like cardioverter-defibrillator and cardiac resynchro-
nization therapy. Besides, as mentioned in the literature,
this approach plays a vital role in providing additional infor-
mation for lung resection or transplantation and other pre-
operative conditions [20–24].

It is nowwell established from a variety of studies that
reduced exercise tolerance leads to increased negative post-
operative outcomes. In addition, cardiopulmonary exercise
testing can help to evaluate preoperative risks and predict
postoperative outcomes [25,26]. Prior studies noted the
importance of CPET parameters in risk prediction [18,25].
The systematic review performed by Moran et al. [25]
demonstrated the influence of CPET results on prognosis
and prediction of postoperative outcomes after major non-
cardiac surgery.

Taking into account the increase in life expectancy of
the population and the increase in patients with comorbid-
ity, the CPET before elective surgery will allow identify-
ing new cases of heart failure and preparing the patient for
non-cardiac surgery, minimizing the risks of cardiovascular
complications.

6. Stress Imaging Tests
For patients with clinical risk factors and weak func-

tional capacity, it is optimal to perform stress imaging [27].
According to clinical potentials, the type of chosen method
should be considered. Additionally, as provided by cur-
rent guidelines and recommendations, physicians should
not use stress imaging for patients in need of urgent surgery
or unstable state [1,28]. Stress imaging is one of the most
practical ways of perioperative risk prediction and patient
management. The test is based on ischemia provoked by

pharmacological agents or exercise. In the literature, there
are no established conformations about the significant ad-
vantages of pharmacological stress compared with exercise
stress imaging in peoplewho are capable enough to be phys-
ically active.

Despite the lack of randomized controlled trials aimed
at surgery outcomes, other large prospective studies demon-
strated the link between stress testing findings and periop-
erative cardiac complications [29,30]. Thus, meta-analyses
of Beattie et al. [29] identified that pharmacological stress
imaging has predictive characteristics for perioperative risk
evaluation in individuals undergoing non-cardiac surgery.
Moreover, some researchers revealed the dependence of
stress echocardiography on clinical predictive usefulness
for risk assessment and ischaemic heart disease prevalence
[29,31]. The results of the stress imaging test are useful
in the diagnosis of latent cardiovascular diseases that do
not manifest themselves at rest, and symptoms appear only
when performing physical activities. The results obtained
during stress imaging may indicate the absence or presence
of deviations. While the risk of perioperative complications
is lower among people without identified pathology, pa-
tients with identified changes using stress imaging need to
re-stratify the cardiac risk of extra-cardiac surgery. When
performing a visualizing stress test, pulmonary hyperten-
sion may be detected, which was not detected during the
study at rest, or increased valvular regurgitation and/or the
appearance of B-lines [31,32].

The results of previous studies regarding the role of
dobutamine stress echocardiography in risk assessment in
non-cardiac surgical patients have shown additional prog-
nostic usage [29]. Moreover, the risk of perioperative
cardiac events can be stratified after dobutamine stress
echocardiography, which allows to determination the pres-
ence of myocardial ischemia and heart rate at ischemia (is-
chemic threshold) [33,34].

Patients undergoing dobutamine stress echocardiogra-
phy before major non-cardiac surgery may not achieve their
target heart rate even with a high-dose protocol. Patients
performing negative test results and lack of wall motion ab-
normality at rest demonstrated significant negative predic-
tive value [35]. In asymptomatic patients, who are aware
of their physical tolerance, exercise echocardiography can
assess myocardial function (systolic and diastolic), valvu-
lar pathologies, and high pulmonary artery pressure [36].
In these cases, exercise-imaging testing would be one of
the most informative techniques for diagnostics. However,
insufficient information is available about the dobutamine
stress test’s role in non-cardiac preoperative risk evaluation.
This would be a fruitful area for further research.

Myocardial perfusion imaging may be the method of
choice in the setting of suboptimal echocardiography imag-
ing. In addition, in some studies, when major non-cardiac
surgery was performed, a higher risk of cardiac events was
noted in personswith reversible perfusion defects compared
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to fixed defects [30,37,38]. Besides, stress cardiac mag-
netic resonance imaging (MRI) and contrast MRI are reli-
able options for coronary artery disease and prognosis de-
tection [39].

7. Stress Testing before Non-Cardiac
Surgery: What is the Optimal Protocol?

Current guidelines of various communities (European
Society of Cardiology [ESC], American College of Car-
diology [ACC], Canadian College of Cardiology [CCS])
provide summary data results of various preoperative ex-
ercise tests in patients before non-cardiac surgical interven-
tions. However, experts have no consensus on the appro-
priateness of these methods in identifying risk groups for
potential perioperative complications. A large volume of
published studies describes the role of preoperative exer-
cise stress testing in improving the prediction of potential
CV risk in patients after non-cardiac surgery. Neverthe-
less, the overall number of observations and events was
low [37,40–43]. When physicians/sonographers perform
stress echocardiography to identify predictors of periopera-
tive complications, not only is the study concerned, but also
the conditions and methodology (choice of stress agent and
stress-testing protocol) are important [26,37,43–47].

A large prospective cohort study including 1725 pa-
tients undergoing planned major abdominal or thoracic
surgery revealed that modern exercise tests are weak inde-
pendent predictors of perioperative cardiac complications
[44]. Other studies have shown similar results, and none
have determined whether the effectiveness of exercise test-
ing improves risk reclassification in addition to clinical
evaluation [26,37,40–47].

Exercise stress echocardiography is the method of
choice for most stress test protocols. This method preserves
the integrity of the picture of the relationship between
hemodynamic changes and clinical symptoms. Moreover,
it provides valuable information about the functional patient
state [47]. Echocardiography during exercise can establish
associations between symptoms, cardiovascular stress, wall
motion abnormalities, and hemodynamic responses, such
as pulmonary artery pressure and transvalvular flows and
gradients [48,49]. Echocardiography can be performed on
a treadmill, bicycle ergometer, upper body ergometer, or
step platform [36]. The choice of an ergometer type de-
pends on each medical institution’s facilities. On the other
hand, some constitutional patients’ features also influence
the choice of ergometric methods. Thus, the upper body di-
agnostic stress systems seem relevant for patients with knee
and hip disorders.

The potential role of telemonitoring is an important
tool for real-time heart monitoring. Overall, the incidence
of postoperative atrial fibrillation (AF) during hospitaliza-
tion ranged from 3% to 30%. AF incidence varied with the
type of surgery [50]. Prospective studies using continuous
ECGmonitoring reported significantly higher incidences of

AF than those that did not (13.9% vs 1.9%, respectively; p
< 0.001) [51]. Given the widespread implementation of
mobile telemonitoring, it is important to take care of pa-
tients both before and after non-cardiac surgery.

Cardiac troponins (cTns) are the most valuable and
specific markers of cardiovascular diseases, including acute
myocardial infarction. Natriuretic peptides (B-type na-
triuretic peptide [BNP] and N-terminal pro B-type natri-
uretic peptide [NT-proBNP]) are crucial in heart failure di-
agnostics. These biomarkers can also assess the degree of
myocardial damage in non-cardiac diseases that can neg-
atively affect the cells of cardiac muscle tissue. How-
ever, in everyday clinical practice, doctors often encounter
false-positive cases of increased levels of these biomark-
ers. False-positive cases of increased cTns or natriuretic
peptides can contribute to incorrect diagnosis and subse-
quent inadequate treatment, which causes significant harm
to the patient. Physicians and researchers should also keep
in mind a considerable number of factors provoking false-
positive elevations in biomarkers of cardiac injury, as well
as ways to detect false-positive results and counteract them
[52]. Additionally, combining NT-proBNP with a specific
risk score (e.g., Geriatric-Sensitive Cardiac Risk Index) can
improve discriminatory ability in elderly patients before
vascular surgery [53]. Therefore, stress tests look to be an
important addition when assessing risks in elective surgical
patients.

Based on the current recommendations, it is possible
to use imaging stress tests in patients who are planning a
high-risk intervention or with a reduced or unknown sta-
tus of functional activity. There are increased requirements
for stress echocardiography: now it is not only the diagno-
sis of ischemic disorders and areas of impaired myocardial
contractility, but also the function of valves, regurgitation,
chamber sizes in response to load, and, of course, patient’s
symptoms. Routine stress testing for each patient before
non-cardiac surgery is a genuine burden on the healthcare
system. Recently, the largest meta-analysis on this problem
has been conducted, leaving more questions than answers
about the feasibility of stress imaging before non-cardiac
surgeries. Firstly, researchers have conducted 36 out of 40
studies without a comparison group. This situation indi-
cates low methodological quality. Secondly, according to
this meta-analysis, the risk of 30-day postoperative mor-
tality associated with positive stress test results compared
with negative preoperative test results did not give statis-
tically significant differences. Third, of the 1807 studies
reviewed for this analysis, 485 (26.8%) were excluded be-
cause they did not assess outcomes such as mortality, my-
ocardial infarction rate, or heart failure rate. Therefore, this
meta-analysis concluded that, despite the considerable in-
terest and research conducted over the past 40 years to pre-
dict the 30-day mortality risk among patients undergoing
non-cardiac surgery, the available data are insufficient to
make a definitive conclusion about whether stress testing
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leads to an improvement in the assessment of perioperative
risk [54]. All of these studies examined a stress test for in-
duced myocardial ischemia. Currently, we lack data about
ischemic stress tests use, let alone diastolic in perioperative
risk assessment, before non-cardiac surgical interventions.
We consider it promising and essential to continue research
in this field with patients with coronary heart disease and
other categories of cardiac patients, in particular, comorbid
and low-symptomatic individuals, before high-risk elective
surgical interventions [55].

8. Conclusions
The prognosis of the patients in the perioperative

phase of non-cardiac surgery strongly depends on cardio-
vascular outcomes. Now it is necessary to thoroughly se-
lect a suitable technique of cardiac stress testing for non-
cardiac risk stratification following the patient’s state, type
of operation, desirable information, hospital resources, and
diagnostic effectiveness. Thus, clinicians should use a ver-
satile strategy for assessing people before planned non-
cardiac surgery and decide whether the management of car-
diac pathologies will improve perioperative prognosis.
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