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Introduction

Coronary Artery Disease (CAD), characterized 
by reduced blood supply to the heart muscle, is a 
major public health and medical concern in both 
developed and developing countries1,2. When at 
least two or three of the epicardial coronary ar-
teries are involved with severe atherosclerosis, 
we have a condition called multivessel coronary 
disease (MVD). The current treatment modalities 
for this condition are balloon angioplasty, percu-
taneous coronary intervention (PCI) with coro-
nary stenting, and coronary artery bypass graft 
surgery (CABG)3,4. The choice of treatment mo-
dality is based on various clinical characteristics, 
including patient’s age, comorbidities, extent and 
severity of disease, number of diseased vessels, 
and finally lesion’s characteristics. The optimal 
revascularization strategy for patients with mul-
tivessel coronary vessel disease remains a subject 
of debate.

As the modern medical model has shifted from 
biological alone to social psychological biomedi-
cal model, quality of life, as a composite indicator 
of individual physical, psychological and social 
function has received increasing attention, whi-
ch is being used to evaluate clinical efficacy and 
prognosis. As the main strategies of intervention 
against MVD, complete revascularization (CR) 
and incomplete revascularization (IR) have been a 
hot topic in academic studies. However, the num-
ber of studies addressing the influences of diffe-
rent revascularization approaches on patients’ life 
quality is limited. 

In this prospective study, we used questionnai-
re to survey the preoperative and postoperative 
life quality in patients with MVD who received 
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different types of revascularization. We aimed to 
discuss the impact of different revascularization 
methods on the short- and long-term quality of 
life in patients with MVD.

Patients and Methods
Patients 

The study cohort consisted of 210 coronary an-
giograms confirmed MVD patients from Nanyang 
Central Hospital. According to the revasculariza-
tion methods they received, patients were divided 
in two groups: the CR group and the IR group. 
Out of the 210 patients, 10 patients were excluded 
during follow-ups due to various reasons such as 
loss of life (4 cases), migration (5 cases) and com-
munication interruption (1 case). The remaining 
200 patients completed the follow-ups, with 97 in 
the CR group and 103 in the IR group (follow-up 
rate=95%). For this study, we defined MVD as the 
involvement of 2 or more main coronary arteries 
with a diameter of no less than 2 mm confirmed 
by coronary angiography and angiostenosis of 
great severity (≥ 50%).

Choice of the Revascularization Method 
The Siemens angiography system was em-

ployed to identify patients with MVD by multi-si-
te selective angiography via the radial artery or 
femoral artery. In consideration of the technical 
difficulty and the patients’ preferences, complete 
or incomplete revascularization surgeries were 
performed. In both conditions, the stents were 
DES. After the intervention, patients without any 
remaining main or branch coronary artery angio-
stenosis over 75% were classified as CR, whereas 
patients with more than one main or branch coro-
nary artery remaining angiostenosis over 5% were 
classified as IR.

Methods 
The questionnaire we used in this study was 

designed by an American company (Pfizer, Inc., 
New York, NY, USA), Quality Metric, and con-
sisted of 36 questions in 8 sections, i.e. physical 
functioning, physical role, body pain, general he-
alth condition, vitality, social role, emotional role 
and mental health. The question about whether 
patient’s health condition changed during the 12 
months period prior to the date of completion the 
questionnaire was not calculated into the final 
score. Patients were surveyed at 3 time points: 
(1) one day before the operation; (2) one month 
after the operation; (3) one year after the opera-

tion. During face-to-face inquiries, telephone 
follow-ups or clinic re-examinations, all patients 
were surveyed by trained professionals and asked 
to complete the questionnaire. The questionnaire 
was then scored according to the scoring system 
of the SF-36 scale.

Statistical Analysis
We used SPSS 13.0 software (SPSS Inc., Chica-

go, IL, USA) for statistical analyses. Enumeration 
data were presented in percentage and t-test was 
used for intergroup comparison. Between groups 
comparison was done using X2-test. The compari-
son of quality of life between the two groups was 
done through repeated measures for the general 
linear model to accomplish analysis of variance 
of repeated measured data. p < 0.05 meant that the 
difference was statistically significant. 

Results

Baseline Comparison Between 
the Two Groups 

No statistically significant difference was ob-
served between the two groups in baseline cha-
racteristics including age, gender, LVEF, presence 
of diabetes, hypertension, and hyperlipidemia (p 
> 0.05) (Table I).

Quality of Life Comparison Between the 
two Groups

Eight aspects of life quality were followed 
up in both groups (Table II). Repeated ANOVA 
analyses were performed to compare the im-
pact of CR and IR. Scores obtained from diffe-
rent sections in the questionnaire were compared 
between 2 groups and results revealed that sco-
res in every section were significantly different 
(p < 0.05) except for the general health condition 
section. Patients in the CR group scored higher in 
most sections (physical functioning, physical role, 
body pain, vitality, social role, emotional role and 
mental health). The more significant advantage of 
CR was observed in the condition of body pain, 
physical functioning and mental health (p < 0.01). 
Scores at different time points also differed from 
each other significantly (p < 0.05), with those of 
one month and one year after operation notice-
ably higher than the preoperative ones. A positive 
correlation was detected between the time passed 
after the operation and the quality of life in both 
groups.
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Discussion

The intervention strategy for the multivessel co-
ronary disease has long been the focus of attention 
in a clinical circle. Both complete revascularization 
(CR) and incomplete revascularization (IR) have 
their pros and cons, but results obtained from earlier 
studies showed that CR is probably more advantage-
ous for patients with 3-vessel CAD who underwent 
coronary artery bypass graft (CABG)5-7. Results 
obtained from these studies showed that the survival 
time for patients treated by CR was longer than tho-
se who were treated by IR5-7. 

Also, it has been shown that compare to IR, CR 
has fewer primary and secondary adverse results 
(deaths, nonfatal myocardial infarction and repea-
ted revascularization)8,9. Results from a large me-
ta-analysis report10 suggested that among patients 
with multivessel coronary artery disease, CR may 
be the optimal revascularization strategy. Several 
studies11-13 have investigated the benefits of reva-
scularization; however, in recent years, the quality 
of life is now increasingly used as a factor in the 
evaluation of clinical efficacy and prognosis. In 
recent years, plenty of attention has been drawn 
to the fact that interventions must be chosen ac-
cording to patients’ real medical conditions and 
preferences in order to increase the chance of suc-
cess14,15. 

Our findings showed that after operation (one 
month and one year), patients in both groups 
showed significant improvement in various 
aspects, including physical functioning, physical 
role, body pain, vitality, social role, emotional 
role and mental health, demonstrating the benefits 

of coronary interventions on patients’ quality of 
life. The intergroup comparison showed that one 
month and one year after the operation, the CR 
group scored higher than the IR group, especial-
ly in body pain, physical functioning and mental 
health. This difference may be explained by the 
fact that incomplete revascularization is mostly 
a palliative treatment that only addresses those 
problems associated with the culprit vessel. IR 
was chosen because of patients’ preferences or 
the complicated nature of coronary lesions such 
as bifurcation lesion, vessel tortuosity, angulation, 
smallness, and diffuse calcification or the techni-
cal difficulty of PCI surgery for severely tortuous 
and calcified vessels or chronic occlusive disea-
ses. Due to ischemia in myocardial cells, areas 
that were unable to receive revascularization suf-
fered from myocardial fibrosis, ventricular remo-
deling and reduced cardiac function. Consequent-
ly, the IR group was scored lower in the physical 
role section compared to the CR group. The abi-
lity of complete revascularization to significantly 
lessen postoperative angina may explain why the 
CR group was scored higher in body pain section. 
And because they were unable to accomplish 
complete revascularization, some patients in the 
IR group felt a great deal of stress, anxiety and de-
pression, which accounted for their lower scores 
in the mental health section. Scores of the gene-
ral health condition section showed no significant 
intra- or intergroup differences, may be because 
options related to this section in the questionnaire 
were not well-adapted for this study. 

We are aware that the present work had some li-
mitations. All surgeries were performed by a single 

Table I. Characteristics of patients for different groups.

Characteristics	 CR group	 IR group	 χ2 /t	 p	

Age(year)	 58.2±10.3	 57.4±11.2	 0.538	 0.591
Male (n %)	 65(63.1)	 66(61.6)	 0.045	 0.831
BMI	 23.5±1.3	 24.2±1.2	 1.886	 0.061
LVEF	 0.48±0.06	 0.45±0.08	 0.826	 0.410
History of HP (n %)	 64(62.1)	 59(55.1)	 1.058	 0.304
History of DM (n %)	 24(23.3)	 22(20.6)	 0.230	 0.631
History of hyperlipidemia (n %)	 39(37.8)	 46(42.9)	 0.572	 0.490
Smoking (n %)	 68(66.1)	 71(66.3)	 0.003	 0.959
Family history (n %)	 25(24.3)	 20(18.7)	 0.971	 0.325
STEMI	 10(9.7)	 11(10.3)	 0.019	 0.890
NSTEMI	 12(11.6)	 13(12.1)	 0.012	 0.911
UA	 51(49.5)	 54(50.5)	 0.019	 0.890

BMI: Body Mass Index; LVEF: Left Ventricular Ejection Fraction; HP: Hypertension; DM: Diabetes Mellitus; STEMI: ST 
Elevated Myocardial Infarction; NSTEMI: Non-ST Elevated Myocardial Infarction; UA: Unstable Angina.
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surgeon, and this reduced surgical variability, thus, 
making the groups more comparable. Nevertheless, 
we cannot prove that these findings can be generali-
zed to other surgeons and health care systems.

Conclusions

Choosing treatment strategy for MVD, the 
clinical efficacy should not be the only factor to 
be considered. The impact of treatment strategy 
on patients’ quality of life also needs to be taken 
into consideration. Similar to an earlier study16, 
the present report has demonstrated that both re-
vascularization methods can effectively improve 
the short- and long-term quality of life in patients 
with multivessel coronary artery disease, while 
complete revascularization produced better resul-
ts. We believe that this work has provided an im-
portant evidence to assist clinicians in evaluating 
the treatment methods and their effects.
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