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	 Background:	 Volatile anesthesia possesses cardioprotective properties, and it is widely used in patients undergoing coro-
nary artery bypass surgery, but no randomized controlled trials (RCTs) are available on the use of sevoflurane-
remifentanil versus propofol-remifentanil anesthesia for patients with coronary artery disease (CAD) during 
noncardiac surgery. This study was designed to compare the 2 different types of general anesthesia in patients 
with CAD undergoing noncardiac surgery at a single center.

	 Material/Methods:	 Patients with CAD undergoing noncardiac surgery were enrolled in an RCT conducted between March 2016 and 
December 2017. The participants were randomized to receive either sevoflurane-remifentanil or propofol-remi-
fentanil anesthesia. The primary endpoint was occurrence of in-hospital cardiovascular events. The secondary 
endpoints included delirium, postoperative nausea and vomiting (PONV), Intensive Care Unit (ICU) length of 
stay (LOS), in-hospital morbidity and mortality, and hospital LOS.

	 Results:	 A total of 164 participants completed the study (sevoflurane: 81; propofol: 83). The occurrence of in-hospital 
cardiovascular events did not differ between the 2 groups (42.6% vs 39.4%, P=0.86). The occurrence of delir-
ium did not differ between the 2 groups after the operation. PONV had a higher frequency after sevoflurane 
anesthesia at 48 h compared with propofol. In-hospital morbidity and mortality, ICU LOS, and hospital LOS 
were similar between the 2 groups (all P>0.05). At 30 days after surgery, no between-group differences in car-
diac morbidity and mortality were observed.

	 Conclusions:	 In this study, anesthesia using sevoflurane-remifentanil did not provide additional postoperative cardioprotec-
tion in comparison with propofol-remifentanil in patients with CAD undergoing noncardiac surgery.
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Background

Coronary artery disease (CAD) refers to the atherosclerotic 
narrowing of coronary arteries. It is often asymptomatic ear-
ly in the course of the disease, but it may lead to stable or 
unstable angina, myocardial infarction, or both owing to pro-
gressive thickening of the wall of the coronary arteries or to 
plaque rupture [1-4]. The prevalence of CAD is 6.2% in people 
³20 years of age [5]. Based on the type of intervention, the 
patient’s clinical condition, and the skill of the surgeons, the 
global perioperative mortality due to CAD was 0.4%-2% in re-
cent years [6]. Common risk factors for CAD include dyslipid-
emia, tobacco use, hypertension, family history of CAD, diabe-
tes mellitus, and obesity [1-4]. The complications include acute 
coronary syndromes, ST-elevation myocardial infarction, acute 
heart failure, arrhythmias, and sudden death [1-4].

For patients with CAD, the occurrence of cardiovascular events, 
especially acute myocardial infarction (AMI) and arrhythmias, 
may increase during noncardiac surgery [7]. Anesthesia was 
first demonstrated to have an effect on myocardial protection 
from ischemia in 1974 [8]. Subsequently, many in vitro stud-
ies and in vivo animal experiments have indicated that halo-
genated volatile anesthetics have a protective effect on the 
ischemic myocardium [9-11]. In addition, clinical studies have 
addressed the effect of volatile anesthetics on postoperative 
cardiac protection [12-14]. The anesthetic propofol is associ-
ated with a decrease in arterial blood pressure compared with 
volatile anesthetics [15]. Propofol is generally acknowledged 
to increase the cardiac risk for patients with CAD during non-
cardiac surgery [16,17]. However, few randomized controlled 
trials (RCTs) have compared the effects of volatile halogenat-
ed anesthesia versus intravenous anesthesia for noncardiac 
surgery in patients with CAD.

Therefore, this study was conducted at a single center be-
tween 2016 and 2017 and was designed to compare sevoflu-
rane and remifentanil with propofol and remifentanil for gen-
eral anesthesia in patients with CAD who were undergoing 
noncardiac surgery. We hypothesized that the administration 
of sevoflurane would have cardioprotective effects, especial-
ly by reducing the postoperative occurrence of cardiovascular 
events, compared with propofol.

Material and Methods

Study Design and Participants

This study was an RCT that enrolled patients with CAD sched-
uled to undergo noncardiac surgery at Shenzhen People’s 
Hospital. This study was approved by the Shenzhen People’s 
Hospital Ethics Committee, Guangdong, China (Ethics Committee 

No. LL-KT-2015304), on May 28, 2015. From March 2016 
to December 2017, 200 consecutive patients were enrolled 
from the Department of Anesthesiology of Shenzhen People’s 
Hospital. All study participants signed an informed consent form. 
The study was registered in the Chinese Clinical Trial Registry 
(ChiCTR1900020502), and the analysis plan was uploaded on 
April 19, 2018, before any data extraction or analysis occurred.

The inclusion criteria were as follows: (1) patient had a known 
diagnosis of CAD, confirmed by prior AMI or coronary angi-
ography, or the occurrence of representative angina pecto-
ris, and at least 2 of the following risk factors: age >65 years, 
active smoking, hypertension, hyperlipidemia, and diabetes 
mellitus; and (2) patient was scheduled for major noncardiac 
surgery (vascular surgery of the abdominal aorta or the lower 
extremities, open surgery of the peritoneal or thoracic cavity, 
or major orthopedic surgery of the hip or spine). The exclu-
sion criteria were (1) signs of acute cardiac failure; (2) unsta-
ble angina; (3) recent onset (<6 months) myocardial infarction; 
(4) percutaneous coronary intervention within 2 months; (5) 
emergency surgery; (6) combined or repeated procedures; or 
(7) participation in other research that might interfere with 
the current study endpoint.

Randomization and Blinding

The participants were randomly allocated to receive either 
sevoflurane-remifentanil or propofol-remifentanil anesthesia. 
A series of 200 unmarked, sealed, opaque envelopes were pre-
pared by an independent statistician using a random number 
table. Randomization was performed by picking an envelope 
randomly at the time of operation by one of the investigators. 
Secrecy was maintained until the patient arrived in the opera-
tion room, after which the attending anesthesiologist opened 
the envelope. The data collector, patient (who was sedated 
when anesthesia was started), and data analyzer were blind-
ed to the type of anesthetic used.

Anesthesia and Monitoring

On the day of their surgery, each patient came to the opera-
tion room and was provided with standard monitoring, includ-
ing noninvasive arterial pressure (Datex Ohmeda, Helsinki, 
Finland), electrocardiogram (ECG), peripheral oxygen satura-
tion, and bispectral index (BIS) (Aspect Medical Systems, Inc., 
Newton, MA, USA). Pre-oxygenation was provided using a suit-
able face mask, and an infusion of fentanyl 20 μg/kg was start-
ed. Three minutes later, the general anesthesia was induced 
using etomidate 0.2 mg/kg and cisatracurium 0.2 mg/kg intra-
venously. After tracheal intubation, mechanical ventilation was 
maintained with a tidal volume of 10 mL/kg and an end-tid-
al pCO2 kept at 35-45 mm Hg by adjusting the ventilatory fre-
quency through a closed-circuit anesthesia machine (PhysioFlex, 
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Dräger, Lubeck, Germany), with a fraction of inspiration O2 
(FiO2) 50% of 2.0 L/min. In the sevoflurane group, anesthesia 
was maintained with sevoflurane 1.0-2.0% minimum alveolar 
concentration end-tidal and remifentanil 0.1-0.3 μg/kg/min. In 
the propofol group, anesthesia was maintained with continu-
ous infusions of propofol 2-4 mg/kg/h and remifentanil 0.1-0.3 
μg/kg/min. Sevoflurane or propofol was adjusted to keep the 
BIS between 40 and 60. The remifentanil infusion was contin-
ued to the end of the operation, and the dose was increased 
by 0.05 μg/kg/min if arterial pressure or heart rate suddenly in-
creased by >20% or if spontaneous movements of the patient 
occurred. If the surgical procedure required muscle relaxation, 
additional 0.1 mg/kg boluses of cisatracurium were given. No 
other anesthetics were administered until the termination of 
operation. After surgery, all patients received patient-controlled 
intravenous analgesia for 2 days using fentanyl 5 μg/mL, tra-
madol 5 mg/mL, and tropisetron 50 μg/mL in 100 mL. The pa-
tient-controlled intravenous analgesia was programmed with a 
background infusion of 2 mL/h and a bolus of 2 mL in 15 min.

Biochemistry

Blood samples were drawn in sterile tubes with lithium hepa-
rin at the following times: before the induction of anesthesia, 
at the end of the operation, and at 24 and 72 h after the end 
of the surgery. All samples were sent to hospital laboratory for 
the analysis of troponin T (cTnT). Normal values for cTnT were 
considered to be in the range of 0-0.3 ng/mL.

Data Collection

Age, sex, body mass index, New York Heart Association (NYHA) 
classification, degree and extent of CAD, American Society of 
Anesthesiologists (ASA) classification, and preoperative med-
ication were recorded. Type of fluid, amount of fluid loss, time 
of operation, sevoflurane inhalation concentration, propofol in-
fusion rate, total remifentanil infused perioperatively, and BIS 
values were recorded. Myocardial ischemia on ECG, the occur-
rence of AMI, clinically relevant arrhythmia (atrial fibrillation or 
bundle branch block), Intensive Care Unit (ICU) length of stay 
(LOS), hospital LOS, reoperation during hospital stay, and any 
complications were recorded. AMI was diagnosed according 
to cTnT >0.3 ng/mL postoperatively and at least 1 of the fol-
lowing: new ECG changes indicative of ischemia (ST and/or T 
changes and/or left bundle branch block), symptoms of isch-
emia, and development of pathological Q waves [18].

Follow-Up

At 30 days after surgery, a telephone interview was conduct-
ed with the patients participating in the study and their fami-
lies. Data on mortality, AMI, arrhythmias, cardiac dysfunction, 
readmissions, and any complications were collected.

Endpoints

The primary endpoint was the occurrence of in-hospital cardio-
vascular events (including myocardial ischemia detected by ECG 
or cTnT, cardiac death, acute coronary syndromes, congestive 
heart failure, or arrhythmia requiring treatment) in an intent-
to-treat analysis. The secondary endpoints included delirium, 
postoperative nausea and vomiting (PONV), ICU LOS, in-hos-
pital morbidity and mortality, and hospital LOS.

Statistical Analysis

Statistical analyses were performed using SPSS 13.0 for 
Windows (SPSS, Inc., Chicago, IL, USA). The rate of myocardi-
al ischemia was used for sample size calculation. A 10% dif-
ference between groups was reported on the basis of other 
studies [14,17]. With a=5% and power of 0.8, such a differ-
ence would be detected with a sample size of n=160 (or 80 
per group). The target was fixed at 200 patients to account 
for the loss of participants for any reason.

Continuous variables were expressed as means±standard de-
viations. Nonparametric continuous variables were expressed 
as medians (25th-75th percentiles). Categorical variables were 
expressed as numbers (percentage). Fisher’s exact test was 
used to compare dichotomous variables, and Mann-Whitney 
U test was used to compare categorical variables. Intergroup 
comparisons of continuous variables were performed by in-
dependent t tests. Intergroup comparisons of cTnT levels over 
time were performed by treatment-time analysis of repeated 
measurements using a linear mixed model. The statistical sig-
nificance was P<0.05 (2-tailed).

Results

Recruitment

A total of 200 participants were screened for eligibility; 11 de-
clined to participate and 25 were excluded. Eventually, 164 par-
ticipants completed the protocol, with 81 in the sevoflurane 
group and 83 in the propofol group (Figure 1). The baseline 
characteristics of the participants are shown in Table 1. There 
were no significant differences in age, sex, body mass index, 
NYHA classification, ASA classification, comorbidities, medica-
tions, time of operation, and BIS values between the 2 groups.

In-Hospital Cardiovascular Events

There were no significant differences in the occurrence of car-
diovascular events between the 2 groups (P=0.86) (Table 2). 
Based on traditional diagnostic criteria, myocardial ischemia 
(myocardial ischemia detected by ECG or troponin elevation) 
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during the first 3 postoperative days was observed in 68 par-
ticipants (sevoflurane: 36; propofol: 32). No participants expe-
rienced cardiac death during the postoperative period. Twenty-
two participants had new acute coronary events (sevoflurane: 
12; propofol: 10). Fifteen participants had episodes of new 
heart failure (sevoflurane: 7; propofol: 8). Arrhythmia requir-
ing treatment was diagnosed in 37 participants (sevoflurane: 
18; propofol: 19).

Preoperative cTnT levels were similar in both groups, and the 
postoperative levels of cTnT increased by 72 h after surgery 
in both groups. Five participants in the sevoflurane group and 
6 in the propofol group had postoperative cTnT >0.3 ng/mL 
(P=0.68; Table 2).

Secondary Endpoints

The occurrence of delirium did not differ between groups 
(Table 3). PONV at 48 h was more frequent after sevoflurane 
anesthesia than after propofol (Table 3). In-hospital morbid-
ity and mortality, ICU LOS, and hospital LOS were similar be-
tween the 2 groups.

Follow-Up at 30 Days

At 30 days, 7 patients had died of noncardiac causes. The NYHA 
classification improved compared with baseline in both groups 
(P 0.01), but did not differ between the 2 groups (P=0.56). No 
differences in cardiovascular events were observed (Table 4). 
No patients had AMI after surgery. Eleven patients had arrhyth-
mias requiring treatment (5 in the sevoflurane group vs 6 in 
the propofol group; P=0.83). Cardiac dysfunction was diag-
nosed in 4 patients (2 in each group; P=0.95). Fifteen patients 
were readmitted because of wound infection and pneumonia 
(8 in the sevoflurane group vs 7 in the propofol group; P=0.68).

Discussion

The prevalence of patients with CAD is high [19,20]. For pa-
tients with CAD, the occurrence of intraoperative cardiovas-
cular events, especially AMI and arrhythmias, may increase 
the operation risk [21]. Propofol can increase cardiac risk for 
patients with CAD during noncardiac surgery compared with 
volatile halogenated anesthetics [22]. Halogenated agents 
appear to possess cardioprotective properties, but the mech-
anism of action has been little studied [9-11]. These agents 
are widely used in patients undergoing coronary artery by-
pass operation, but no RCTs are available on the use of sevo-
flurane-remifentanil versus propofol-remifentanil anesthesia 
for patients with CAD during noncardiac surgery. Ours results 
suggest that anesthesia using sevoflurane-remifentanil does 
not provide additional postoperative cardioprotection in com-
parison with propofol-remifentanil in patients with CAD un-
dergoing noncardiac surgery.

Propofol and sevoflurane are associated with different out-
comes in different patients. Compared with patients receiving 
sevoflurane, patients who receive propofol display better intes-
tinal motility after surgery [23] and less delayed neurocogni-
tive recovery [24] but have lower renal function [25] and low-
er brain oxygenation [26]. The observed lack of cardiovascular 
events is inconsistent with previous experimental and clinical 
studies. Some trials demonstrated that sevoflurane anesthesia 
was associated with more myocardial protection than propofol 
anesthesia [12,27,28]. Yang et al [27] compared the myocar-
dial protective effects of sevoflurane and propofol in patients 
undergoing cardiac valve replacement operation with cardio-
pulmonary bypass. They observed that sevoflurane anesthesia 
had a stronger protective effect on the myocardium than pro-
pofol and that the inflammatory response was weaker, thereby 
shortening ICU and hospital LOS. Jovic et al [28] studied 22 pa-
tients randomized into 2 groups (sevoflurane or propofol) and 

Assessed for eligibility (n=200)

81 allocated to the sevo�urane group

164 patients randomly
allocated to groups

S SD SD S   SD

Excluded
• Not meeting inclusion criteria (n=25)
• Refused to participate (n=11)

83 allocated to the propofol group

0 lost to follow-up 0 lost to follow-up

81 analyzed
0 excluded from analysis

83 analyzed
0 excluded from analysis

Figure 1. Study flow chart.
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observed that sevoflurane regulated cytochrome c oxidase and 
ATP synthase, while propofol regulated cytochrome c, Cx43, 
mtDNA transcription, and UCP2. Myocardial oxidative stress 
plays a crucial role in the pathogenesis of ischemia-reperfu-
sion injury associated with coronary heart disease. Ballester 
et al [12] studied patients undergoing off-pump coronary ar-
tery bypass grafting and showed that sevoflurane had better 
antioxidant performance than propofol. Guerrero Orriach et al 
[25] showed in 90 patients who underwent off-pump myocar-
dial revascularization surgery that sevoflurane achieved bet-
ter cardioprotective effects than propofol. Overall, these data 
suggest that sevoflurane anesthesia produces more clinical-
ly relevant myocardial protection than propofol anesthesia in 
patients with coronary heart disease. Therefore, the American 
College of Cardiology/American Heart Association guidelines 
recommend that volatile anesthetics should be used to maintain 

general anesthesia during noncardiac surgery in patients with 
a risk of perioperative myocardial ischemia [29].

Until now, only 3 RCTs have compared the myocardial protec-
tion of volatile anesthesia vs venous anesthesia throughout 
noncardiac surgery in patients with CAD [30-32]. These trials 
demonstrated that compared with propofol, sevoflurane did 
not reduce the incidence of myocardial ischemia in high-risk 
patients undergoing major noncardiac surgery. In the RCT by 
Zangrillo et al [32], the proportion of patients with an increase 
in postoperative troponin I in the sevoflurane group (12/44, 
27.3%) was similar to that in the propofol group (9/44, 20.5%; 
P=0.60). In the trial by Lurati Buse et al [31], myocardial isch-
emia occurred in 75 patients in the sevoflurane group and 81 
patients in the propofol group (relative risk 1.01; 95% confi-
dence interval 0.78-1.30). At 12 months, 14 patients had severe 

Variables Sevoflurane (n=81) Propofol (n=83) P

Age (years) 72±7 73±8 0.651

Male, n (%) 	 76	 (93.8) 	 74	 (89.2) 0.452

BMI (kg/m2) 26.2±3.6 26.1±3.4 0.735

NYHA classification, n (%)

	 I 	 25	 (30.9) 	 27	 (32.5) 0.832

	 II 	 38	 (46.9) 	 36	 (43.4) 0.712

	 III 	 13	 (16.0) 	 12	 (14.5) 0.545

	 IV 	 5	 (6.2) 	 8	 (9.6) 0.452

ASA classification, n (%)

	 II 	 10	 (12.3) 	 13	 (15.7) 0.231

	 III 	 63	 (77.8) 	 64	 (77.1) 0.893

	 IV 	 8	 (9.9) 	 6	 (7.2) 0.314

History of CAD, n (%) 	 65	 (80.2) 	 68	 (81.9) 0.492

History of stroke, n (%) 	 13	 (16.0) 	 12	 (14.5) 0.634

History of diabetes mellitus, n (%) 	 25	 (30.9) 	 24	 (28.9) 0.365

b-blocker, n (%) 	 71	 (87.7) 	 69	 (83.1) 0.478

ACE/AT block, n (%) 	 64	 (79.0) 	 65	 (78.3) 0.783

Statins, n (%) 	 63	 (77.8) 	 61	 (73.5) 0.325

Insulin (with or without oral antidiabetic), n (%) 	 8	 (9.9) 	 9	 (10.8) 0.297

Oral antidiabetic drugs only, n (%) 	 25	 (30.9) 	 23	 (27.7) 0.413

Smokers, n (%) 	 28	 (34.6) 	 26	 (31.3) 0.578

Patients with hypertension, n (%) 	 35	 (43.2) 	 36	 (43.4) 0.641

Dyslipididemics, n (%) 	 22	 (27.2) 	 24	 (28.9) 0.459

Table 1. Patient characteristics.

BMI – body mass index; NYHA – New York Heart Association; ASA – American Society of Anesthesiologists; CAD – coronary artery 
disease; ACE – angiotensin-converting enzyme; AT – angiotensin.
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Variables
Sevoflurane

(n=81)
Propofol
(n=83)

P

Type of surgery, n (%)

	 Major general 	 14	 (17.3) 	 17	 (20.5) 0.342

	 Major orthopedic 	 36	 (44.4) 	 41	 (49.4) 0.283

	 Major vascular 	 31	 (38.3) 	 25	 (30.1) 0.211

Preoperative troponin elevation, n (%) 	 5	 (6.2) 	 6	 (7.2) 0.375

Time of operation (minutes) 	 176±34 	 182±42 0.186

Bleeding (ml) 	 245±156 	 256±189 0.202

Sevoflurane inhalation concentration (%) 	 2.8±0.6 / /

Propofol infusion rate (kg/h) / 	 3.5±0.7 /

Total i.v. remifentanil (μg) 	 553±78 	 612±84 0.791

BIS values 	 46±13 	 44±12 0.826

Table 2. Intraoperative data.

BIS – bispectral index.

Variables Sevoflurane (n=81) Propofol (n=83) P

Delirium, n (%) 	 36	(44.4) 	 35	(42.2) 0.797

PONV, n (%) 	 15	(18.5) 	 14	(16.9) 0.866

ICU Length-of-stay (hours) 	 13	(16.0) 	 14	(16.9) 0.642

In-hospital morbidity and mortality, n (%) 	 2	 (2.5) 	 1	 (1.2) 0.213

Length-of-stay in hospital (days) 	 8	 (9.9) 	 9	(10.8) 0.356

Table 3. Secondary endpoints.

PONV – postoperative nausea and vomiting; ICU – Intensive Care Unit.

Variables Sevoflurane (n=81) Propofol (n=83) P

Death, n (%) 	 4	 (5.0) 	 3	 (3.6) 0.781

NYHA, n (%)

	 I 	 25	 (30.9) 	 24	 (28.9) 0.722

	 II 	 50	 (61.7) 	 48	 (57.8) 0.819

	 III 	 17	 (21.0) 	 18	 (21.7) 0.863

	 IV 	 9	 (11.1) 	 9	 (10.8) 0.926

Acute myocardial infarction, n (%) 	 0 	 0 ---

Arrhythmias requiring treatment, n (%) 	 5	 (6.2) 	 6	 (7.2) 0.832

Cardiac dysfunction, n (%) 	 2	 (2.5) 	 2	 (2.4) 0.956

Readmission, n (%) 	 8	 (9.9) 	 7	 (8.4) 0.682

Table 4. Postoperative clinical course of 30 days.

NYHA – New York Heart Association.
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adverse cardiac events after sevoflurane, and 17 after propofol 
(relative risk, 0.90; 95% confidence interval 0.44-1.83). There 
were no differences in the occurrence of delirium (11.4% vs 
14.4%; P=0.379). In their RCT, Zhang et al [30] found no sig-
nificant differences in the values of cTnT and brain natriuret-
ic peptide between the 2 groups during the study period, but 
the area under the cTnT curve at 24 h after surgery was small-
er in the sevoflurane group. The propofol group had lower car-
diac output and consumed more phenylephrine during the 
study period (P<0.05).

The present study supports the conclusions of the above trials. 
In comparison with propofol-remifentanil anesthesia, sevoflu-
rane-remifentanil did not provide additional postoperative car-
dioprotection. Nevertheless, there were some differences be-
tween the trials. First, we studied sevoflurane combined with 
remifentanil, rather than sevoflurane anesthesia alone, reduc-
ing the interference of opioids. Second, the primary endpoint 
was the occurrence of in-hospital cardiovascular events, which 
can better reflect the protective effect to the myocardium.

The results of the present study suggest some myocardial 
protective effects of propofol-remifentanil anesthesia in pa-
tients with coronary heart disease. The NYHA classification at 
30 days was better compared with the preoperative classifi-
cation. There is experimental evidence on the cardioprotec-
tive effect of propofol on isolated animal hearts [33,34]. The 
mechanism includes antioxidant action, which reduces lipid 
peroxidation; sodium ion-hydrogen ion exchange channel in-
hibition; and anti-muscle calcium current inhibition to reduce 
calcium overload in the heart [33,35,36]. Some clinical studies 
have also indicated that a therapeutic dose of propofol reduc-
es the lipid peroxide formation in ischemia-reperfusion inju-
ry caused by the surrounding tourniquet. Xia et al [37] found 
lower postoperative cTnT values for higher-dose propofol in 
cardiac ischemia-reperfusion injury. Therefore, although the 
mechanisms remain unclear, propofol may also have cardio-
protective effects. In the future, we should clarify the mecha-
nism of this cardioprotection.

One of the possible limitations of this study is the problem of 
“baseline” anesthesia and the depth of anesthesia. We cannot 
prove that all patients achieved the same depth of anesthesia 
because there are currently no accepted methods to precisely 
determine the depth of anesthesia. BIS has not been validated 
for the depth of anesthesia and its use with the halogenated 
volatile anesthetics has been questioned [38]. A second lim-
itation of our trial is its small sample size. We used the ratio 
of myocardial ischemia for sample size calculations and then 
used myocardial ischemia as the primary target criterion. For 
the incidence of myocardial ischemia, according to other stud-
ies, the difference between the 2 groups was 10%. However, 
19 patients in the sevoflurane group and 17 patients in the 

propofol group were excluded from analysis. This reduced the 
statistical power of the study. The third limitation is the com-
parability of heart risks. Even though all patients met the in-
clusion criteria for typical angina, along with more than 1 risk 
factor, this included multiple different cardiovascular statuses. 
On the basis of Lee’s revised Cardiac Risk Index, most of the 
patients in both groups in this study showed moderate risk 
(Class III), so we considered both groups to be comparable in 
this regard. However, each patient may actually have had a dif-
ferent cardiac risk. The third limitation is that this study end-
ed in 2017. The latest clinical guidelines propose that propo-
fol can cause dose-dependent vasodilatation with a decrease 
in systemic blood pressure levels, but no conclusive evidence 
supports the use of one type of anesthetic over another in pre-
venting adverse cardiovascular effects. Accordingly, guidelines 
recommend that the choice of anesthetic agent should be based 
on factors other than prevention of myocardial ischemia [6].

Conclusions

In conclusion, sevoflurane and remifentanil did not provide 
additional postoperative cardioprotection in comparison with 
propofol and remifentanil for patients with known CAD who 
required general anesthesia for noncardiac surgery at a sin-
gle center between 2016 and 2017. This study had a small 
population, however, and to prove that there was indeed no 
difference between the 2 groups, a larger number of patients 
need to be studied.
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