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Abstract: Objective: To explore the benefits of coronary artery bypass grafting and percutaneous coronary interven-
tion for coronary heart disease (CHD). Methods: 46 patients underwent coronary artery bypass grafting and percu-
taneous coronary intervention. Postoperative hospital stay, mechanical ventilation time, postoperative stay in the in-
tensive care unit (ICU), relevant vessel recanalization rate, and residual arterial stenosis degree were observed and
left ventricular ejection fraction (LVEF), incidence of adverse reactions reflected by imperfect ST-segment resolution,
and postoperative myocardial injury markers based on cardiac color ultrasound were recorded. Results: Postopera-
tive hospital stay, mechanical ventilation time, and postoperative stay in ICU were shorter in the study group than in
the control group. The study group exhibited better myocardial injury markers, operation indices, and quality of life
and lower incidence of adverse reactions than the control group (all P<0.05). Conclusion: Coronary artery bypass
grafting is superior in the treatment of CHD in terms of clinical efficacy.
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Introduction

Cardiovascular disease involves the heart and
blood vessels and includes coronary artery dis-
ease, coronary heart disease (CHD), and acute
coronary syndrome of other diseases. CHD is a
leading cause of death and disability in humans;
it can lead to myocardial infarction, unstable
angina pectoris, heart failure, and a series of
clinical symptoms such as myocardial necrosis,
ischemia, and hypoxia [1-5]. Due to rapid popu-
lation aging, the incidence of CHD is increasing
with every year; hence, it is crucial to seek safe
and effective clinical treatment.

Coronary artery bypass grafting, also known as
coronary artery bypass graft, is an important
treatment method for ischemic heart disease.
It involves the reconstruction of vessels,
enhancement of myocardial blood supply, and
effective relief or elimination of angina pectoris
symptoms [6, 7]. It has proven to be one of the
most effective and long-lasting treatments for
ischemic heart disease, with a relatively low
mortality rate during angioplasty and relatively

low reoperation rate. Furthermore, it provides
better symptom alleviation [8, 9].

Percutaneous coronary intervention involves
opening a stenotic or occluded artery by dilat-
ing the balloon in the artery, usually followed by
stent insertion to improve myocardial perfu-
sion. It is the most common revascularization
method in patients with heart disease [10]. A
study has reported that patients who under-
went percutaneous coronary intervention were
extremely satisfied and required shorter post-
operative hospital stay [11]. Although percuta-
neous coronary intervention is widely consid-
ered to be an effective and safe treatment
method for CHD, concerns remain regarding
the associated postoperative cardiovascular
events [12].

Many studies have been conducted on percuta-
neous coronary intervention and coronary
artery bypass grafting for CHD, but only few
studies have studied the postoperative myocar-
dial injury and adverse reactions related to
these procedures [13-15]. This study compared
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percutaneous coronary intervention and coro-
nary artery bypass grafting regarding their clini-
cal efficacy, postoperative stress reaction, and
influence on quality of life in patients with CHD.

Materials and methods
General materials

The study sample comprised a total of 92
patients with CHD enrolled in our hospital. Of
them, 46 patients undergoing coronary artery
bypass grafting comprised the study group (25
men and 21 women; age range, 58-70 years;
mean age, 64.54 + 6.75 years; mean body
weight, 24.41 + 1.37 kg) and the other 46
patients undergoing percutaneous coronary
intervention comprised the control group (27
men and 19 women; age range, 60-71 years;
mean age, 65.12 + 6.72 years; mean body
weight, 24.87 + 1.43 kg).

Inclusion and exclusion criteria

Inclusion criteria were as follows: men and non-
pregnant women aged 58-71 years with expect-
ed survival time of =1 year who were diagnosed
with CHD based on coronary angiography and
could correctly understand relevant contents of
the 36-ltem Short-Form Health Survey (SF-36)
scale and provide an answer [16]. This study
was approved by the Ethics Committee of West
China Hospital, Sichuan University. The partici-
pants and their family members were provided
with an explanation of the study, following
which they signed an informed consent form.
Exclusion criteria: patients without a previous
history of coronary artery surgery; patients with
acute myocardial infarction, severe hepatic
renal dysfunction, infectious disease or hema-
topoietic failure; patients with other tumor dis-
eases; elderly patients with CHD; and patients
with mental illness or family history of psy-
chosis.

Operative methods

The study group underwent coronary artery
bypass grafting as follows: All patients received
intravenous inhalation anesthesia based on
sufentanil (Yichang Humanwell Pharmaceutical
Co., Ltd., batch number: H20054256, China).
Aspirin and clopidogrel intake was stopped for
1 week, following which the patients underwent
conventional tracheal intubation. During sur-
gery, the incision was selected depending on
lesions in patients; the depth of anesthesia
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was controlled or a B-receptor blocker (Beijing
Biolab Technology Co., Ltd., item number:
MO7475-KGL, China) was adopted to decrease
patients’ heart rate to <60 bpm and reduce
patients’ myocardial contractility. Adhesion of
heart surface was then separated, and dia-
phragmatic surface of the right ventricle, the
ascending aorta, and part of the right atrium
were revealed. After systemic heparinization of
patients, venous cannulation was performed
on the ascending aorta, right atrium, and infe-
rior vena to allow in vivo circulation, block the
ascending aorta, and infuse cold cardioplegic
solution from the aortic root. After patients’
heart stopped beating, heart surface adhesion
was further separated to reveal the entire heart
and the coronary artery requiring bypass graft-
ing was identified based on coronary artery
angiography. All patients were postoperatively
administered with aspirin (100 mg/day) for long
term.

The control group underwent percutaneous
coronary intervention as follows: all patients
were administered with 300 mg of aspirin
(Weihai Zi Teng Biotechnology Co., Ltd.; item
number: 27942, China) and 300 mg of clopido-
grel (Shanghai Xi Yuan Biotechnology Co., Ltd.;
item number: XYQC-QC160700, China), follow-
ing which they underwent the procedure. All
patients were administered with lidocaine
(Chongging Publikebio Co., Ltd.; item number:
639662, China) for local anesthesia, following
which they underwent femoral artery puncture
in the supine position. Subsequently, the
patients were implanted with a stent after bal-
loon pre-dilation or directly implanted with a
stent depending on their disease, and then
they were implanted with a sheath tube and
injected with 3000 U of heparin (Shanghai
Runwell Technology Co., Ltd., item number:
HY-17567, China) from the sheath tube side-
wall. Subsequently, they were intravenously
injected with 5000-7200 U of heparin, followed
by catheter-guided insertion to maintain the
activated coagulation time at 300-350 s. All
patients were administered with aspirin (100
mg/day) for long term and clopidogrel (75 mg/
day) for 1 year.

Observation indices

The two groups were observed, and their post-
operative hospital stay, mechanical ventilation
time, and postoperative stay in ICU were record-
ed. Fasting venous blood (5 ml) collected from
all patients in the early morning before surgery
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and the next day after surgery was centrifuged
to separate serum at 670.8 x g; the serum was
kept at 20°C-25°C for 10 min for later use.
Cardiac troponin | and creatine kinase isoen-
zyme levels in the two groups were detected
using an automated chemiluminescence immu-
noassay analyzer (Wuhan Easydiagnosis Bio-
medicine Co., Ltd. China) in strict accordance
with instrument and Kit instructions. Relevant
vessel recanalization rate and residual arterial
stenosis degree were recorded for both groups.
Furthermore, LVEF and imperfect ST-segment
resolution based on GE LOGIQ E9 super high-
end systemic color ultrasound (cardiac color
ultrasound) (Shanghai hanfei. Biomart.cn,
China) were observed and recorded for both
groups.

Postoperative quality of life of the two groups

The two groups were followed up, and their
quality of life was assessed using the SF-36
scale during 1 year postoperatively. This scale
included the following items: physiological func-
tion (PF), to assess whether patients’ daily
physical activity is hindered by their health sta-
tus; role physical (RP), to assess the limitations
imposed by patients’ health problems on their
functions; body pain (BP), to measure the
impact of patients’ level of pain due to illness
on daily life; general health (GH), to assess
patients’ health status and development
trends; vitality (VT), to measure patients’ feel-
ings regarding energy and fatigue; social func-
tion (SF), to measure limitations on patients’
social activity due to physiological functions or
emotions; role emotional (RE), to measure limi-
tations on patients’ functions due to their own
emotional problems; and mental health (MH),
to assess patients’ mental and psychological
states.

Statistical methods

Statistical analysis was performed using the
statistical software SPSS 22.0 (SPSS, Inc.,
Chicago, IL, USA). Data of the separate groups
were presented as the number of cases/per-
centage [n (%)] and analyzed using x? test.
Those with theoretical frequency <5 in x? test
were analyzed using continuity correction x2
test. Measurement data were expressed as
mean * standard deviation (X * SD). Mea-
surement data between-group comparisons
were subjected to t-test and those within-group
comparisons pre- and postoperatively were

6843

subjected to paired t-test. P<0.05 indicated a
significant difference.

Results

No significant between-group differences of
the general materials and methods

No significant between-group differences were
noted regarding general clinical baseline data
including sex, age, weight, education level, mar-
ital history, place of residence, occupation,
course of disease, family history of CHD, com-
bined chronic disease, smoking history, drink-
ing history, and history of hypertension (all
P>0.05; Table 1).

The study group required less general materi-
als postoperatively than the control group

The study group required less postoperative
hospital stay, mechanical ventilation time, and
postoperative stay in ICU than the control group
(all P<0.05; Table 2 and Figure 1).

The study group showed better operation indi-
ces postoperatively than the control group

Postoperatively, the study group showed higher
vessel recanalization rate and LVEF score (both
P<0.05) and lower residual arterial stenosis
degree and incidence of imperfect ST-seg-
ment resolution (both P<0.05) than the control
group (Table 3).

The study group showed lower myocardial
injury markers pre- and postoperatively than
the control group

Preoperatively, there were no between-group
differences in cardiac troponin | and creatine
Kinase isoenzyme levels (both P>0.05); howev-
er, postoperatively, the study group showed
lower levels of these markers (both P<0.05)
(Table 4 and Figure 2).

The study group showed lower total incidence
of adverse reactions than the control group

In the study group, one patient had arrhythmia
(2.17%), two had angina pectoris (4.35%), one
had chest pain (2.17%), one had chest distress
(2.17%), two had hypodynamia (4.35%), and
one had abdominal distension (2.17%), with a
total incidence of adverse reactions of 15.22%.
In the control group, two patients had arrhyth-
mia (4.35%), three had angina pectoris (6.52%),
two had chest pain (4.35%), two had chest dis-

Int J Clin Exp Med 2020;13(9):6841-6849



Effect of coronary artery bypass grafting and percutaneous coronary intervention

Table 1. General clinical data of the two groups, n (%) (X + SD)

Study group  Control group

Category (n = 46) (n = 46) t/x?value P value
Sex 0.177 0.674
Male 25 (54.35) 27 (58.70)
Female 21 (45.65) 19 (41.30)
Age (years) 64.54 + 6.75 65.12 +6.72 0.413 0.681
Weight (kg/cm?) 24.41 +1.37 24.87 +1.43 1.575 0.119

Education level
With primary school diploma or below
With junior diploma

With high school diploma or technical secondary school diploma

With junior college diploma and above
Marital status
Married
Widowed or divorced
Place of residence
Rural area
Urban area
Occupation
Manual workers
Mental workers
Course of disease (Y)
<1
>1-5
>5
Family history of coronary heart disease
Yes
No
Combined with chronic disease or not
Yes
No
Smoking history
Yes
No
Drinking history
Yes
No
History of hypertension
Yes
No

1.784 0.616

5 (10.87) 3(6.52)

11 (23.91) 14 (30.43)

16 (34.78) 19 (30.43)

14 (30.43) 10 (21.74)
0.425 0.514

31 (67.39) 28 (60.87)

15 (32.61) 18 (39.13)
1.725 0.189

27 (58.70) 33(71.74)

19 (41.30) 13 (28.26)
0.175 0.676

26 (56.52) 24 (52.17)

20 (43.48) 22 (47.83)
0.577 0.749

8 (17.39) 10 (21.74)

23 (50.00) 24 (52.17)

15 (32.61) 12 (26.09)
0.183 0.669

29 (63.04) 27 (58.70)

17 (36.96) 19 (41.30)
0.192 0.662

15 (32.61) 17 (36.96)

31 (67.39) 29 (63.04)
0.198 0.657

32(69.57) 30 (65.22)

14 (30.43) 16 (34.78)
1.311 0.252

30 (65.22) 35 (76.09)

16 (34.78) 11 (23.91)
0.791 0.374

29 (63.04) 33(71.74)

17 (36.96) 13 (28.26)

tress (4.35%), three had hypodynamia (6.52%),
and three had abdominal distension (6.52%),
with a total incidence of adverse reactions of
34.78%. The study group showed lower total
incidence of adverse reactions than the control
group (P<0.05; Table 5).

The study group exhibited higher postoperative
quality of life than the control group

The study group exhibited higher postoperative
quality of life (reflected by the items PF, RP, BP,
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GH, VT, SF, RE, and MH of the SF-36 scale) than
the control group (P<0.05; Table 6).

Discussion

CHD is a serious cardiovascular disease and is
a common cause of death; it occurs due to a
myocardial function lesion or shortage of blood
and oxygen caused by the occlusion or stenosis
of the coronary artery [17-19]. CHD is a result of
interaction among various risk factors, and cor-
onary atherosclerosis causing malignant vas-
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Table 2. Comparison of general materials postoperatively between the two groups (X + SD)

Study group (n = 46) Control group (n = 46) t P
Postoperative hospital stay (days) 11.25 +1.87" 12.44 + 1.34 3.508 0.001
Mechanical ventilation time (h) 13.45 + 1.60" 2214 +1.31 28.500 <0.001
ICU stay (h) 69.87 + 1.59" 82.74 £ 1.67 37.860 <0.001

Note: Compared with the control group postoperatively, “P<0.05.

@ research group
B3 Control group

1001

Postoperative general information

Figure 1. Comparison of general materials postop-
eratively between the two groups. The study group
required shorter postoperative hospital stay, me-
chanical ventilation time, and postoperative stay in
the intensive care unit (ICU) than the control group
(all P<0.05). Note: Compared with the control group
postoperatively, *P<0.05.

cular endothelial inflammation reaction is an
important underlying mechanism [20]. In the
last decade, percutaneous coronary interven-
tion and coronary artery bypass grafting have
been widely adopted as effective measures for
myocardial ischemia alleviation and ventricular
function preservation in patients with CHD and
have shown different clinical manifestations
[24].

Coronary artery bypass grafting, the most com-
mon elective surgery, can improve patients’
postoperative quality of life and effectively
reduce heart-related mortality; it is often indi-
cated for patients with coronary artery diseas-
es and has shown good efficacy in patients
with angina pectoris [22]. Percutaneous coro-
nary intervention can lower the incidence of
reperfusion injury, including myocardial stun-

6845

ning, myocardial necrosis, and reperfusion
arrhythmias, in the treatment of coronary dis-
eases by effectively recovering myocardial per-
fusion and improving the heart contractile syn-
chrony and cardiac function. Furthermore, it
can remedy the myocardium by helping restore
epicardium bleeding [23, 24]. Spadaccio et al.
showed that coronary artery bypass grafting
was superior to percutaneous coronary inter-
vention in treating coronary diseases and that
it was the best revascularization strategy for
reducing mortality and revascularization risk
[25]. Sa et al. indicated that coronary artery
bypass grafting remains to be the best choice
for left major arterial diseases because it con-
tributes to higher postoperative survival rate
and is associated with less demand for new
surgery than percutaneous coronary interven-
tion [26]. In the present study, the study group
required shorter postoperative hospital stay,
mechanical ventilation time, and postoperative
stay in ICU than the control group, indicating
that coronary artery bypass grafting was more
effective than percutaneous coronary interven-
tion in shortening postoperative hospital stay
and stay in ICU and in reducing patients’ respi-
ratory disorders. Postoperatively, the study
group showed better operation indices and
lower myocardial injury marker levels than the
control group, indicating that coronary artery
bypass grafting is more helpful than percutane-
ous coronary intervention in recovering the
myocardium. Regarding adverse reactions,
both groups showed different degrees of
adverse reactions, but the incidence of adverse
reactions was lower in the study group than in
the control group, indicating that coronary
artery bypass grafting can reduce adverse
reactions to a certain extent, with higher safety
than percutaneous coronary intervention.
Quality of life has always been an important
parameter in the assessment of the prognosis
of various diseases; hence, this study further
followed up patients in both groups in terms of
their quality of life [27]. The results showed that
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Table 3. Comparison of operative indices between the two groups, n (%) (X + SD)

Study group  Control group X2

Categor P value
gory (n=46) (n=46) value

Vessel recanalization rate (%) 96.20 + 7.90" 65.80 £ 6.10 20.660 <0.001

Residual arterial stenosis degree >20% (number of cases %) 6 (13.04) 17 (36.96) 7.014 0.001

LVEF score (points)

Incidence of imperfect ST-segment resolution (the number of cases %)

52.21+5.72" 44.18+3.36 8210 <0.001
7 (15.22) 16 (34.78) 4696  0.030

Note: Compared with the control group postoperatively, “P<0.05.

Table 4. Comparison of myocardial injury markers between the two groups (X + SD)

Cardiac troponin | (ng/mL)

Creatine kinase isoenzyme (ng/mL)

Group Preoperatively Postoperatively Preoperatively Postoperatively
Study group 46 0.67 £ 0.38 0.13+0.15™* 11.55+2.38 3.45+0.89"#
Control group 46 0.65 +0.37 0.32 £ 0.21# 11.53 £ 2.37 6.93 + 1.04*
t 0.256 4.993 0.040 17.24

P 0.799 <0.001 0.968 <0.001

Note: Compared with the control group postoperatively, “P<0.05; compared with the control group postoperatively, #P<0.05.
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Figure 2. Comparison of myocardial injury markers pre- and postoperatively
between the two groups. Preoperative myocardial injury markers levels in
the two groups were not significantly different (P>0.05). Both groups showed
lower cardiac troponin | (A) and creatine kinase isoenzyme (B) postopera-
tively (both P>0.05). The study group showed lower cardiac troponin | (A)
and creatine kinase isoenzyme (B) levels than the control group postopera-
tively (both P<0.05). Note: Compared with the control group postoperatively,
*P<0.05; compared with the control group preoperatively, #P<0.05.

the study group exhibited higher postopera-
tive quality of life (reflected by items PF, RP, BP,
GH, VT, SF, RE, and MH) than the control group,
indicating that coronary artery bypass graft-
ing was more effective than percutaneous
coronary intervention in improving the quality
of life of patients with CHD. Thus, the results
of this study and other studies show that
coronary artery bypass grafting is superior to
percutaneous coronary intervention for CHD
treatment because it can shorten the postop-
erative hospital stay and postoperative stay in
ICU and can reduce respiratory disorder in
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s research group
EE Control group

patients. Furthermore, it can
more effectively improve clini-
cal symptoms, help recover
the myocardium, and reduce
the incidence of adverse reac-
tions to some extent to im-
prove patients’ quality of life.

This study chose participants
in strict accordance with the
inclusion and exclusion crite-
ria; thus, clinical baseline
data between the study and
control groups were not sig-
nificantly different, ensuring
the preciseness and reliability
of the study results. Although
this study confirmed that cor-
onary artery bypass grafting
is superior to percutaneous
coronary intervention in pa-
tients with CHD, with better clinical efficacy, it
did not conduct prognosis follow-up on patients
and did not obtain follow-up statistics on sur-
vival time; thus, it has certain limitations. These
inadequacies need to be considered in future
research to further corroborate the study
results.

In summary, coronary artery bypass grafting is
superior to percutaneous coronary intervention
for CHD treatment with better clinical efficacy
because it can shorten the postoperative hos-
pital stay, improve myocardial recovery with
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Table 5. Comparison of the incidence of adverse reactions postoperatively between the two groups, n

(%)

Category Study group (n = 46) Control group (n = 46) x? value P value
Arrhythmia 1(2.17) 2 (4.35) 0.345 0.557
Angina pectoris 2 (4.35) 3(6.52) 0.212 0.646
Chest pain 1(2.17) 2 (4.35) 0.345 0.557
Chest distress 1(2.17) 2 (4.35) 0.345 0.557
Hypodynamia 2 (4.35) 3(6.52) 0.212 0.646
Abdominal distension 1(2.17) 3(6.52) 1.045 0.307
Total incidence of adverse reactions 7 (15.22) 16 (34.78) 4.696 0.030

Table 6. Comparison of postoperative quality of life between the two groups (X + SD)

Quality of life score Study group (n = 41) Control group (n = 41) tvalue P value
PF 82.69 + 13.97" 71.93+11.48 4.036 0.001
RP 75.71 + 17.87" 64.28 + 13.18 3.491 0.001
BP 86.07 + 14.39" 7723 +£11.77 3.225 0.002
GH 66.25 + 11.28" 58.27 + 16.33 2.727 0.008
VT 80.61 + 10.08" 71.78 + 12.65 3.703 0.001
SF 83.28 £ 12.93" 69.26 + 13.28 5.130 <0.001
RE 85.27 + 18.92" 7418 £17.13 2.947 0.004
MH 78.04 + 10.96" 66.18 + 11.13 5.150 <0.001

Note: Compared with the control group postoperatively,

“P<0.05.

lower incidence of postoperative adverse reac-
tions, and can more effectively improve
patients’ quality of life. Therefore, coronary
artery bypass grafting is worthy of clinical
application.
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