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Coronary bifurcation lesion refers that stenosis of
coronary artery is at the bifurcation site of the coronary
artery, and stenosis of the adjacent parts of the main
and/or important branches opening is equal or more
than 50%. Studies have shown that rapamycin-eluting
stents can reduce restenosis in lesions of different
morphologies.1 Inflammatory factors in blood serum
such as high sensitivity C-reactive protein (hs-CRP),
tumor necrosis factor alpha (TNF-), interleukin 6 (IL-6),
interleukin 8 (IL-8) and monocyte chemoattractant
protein-1 (MCP-1) are different kinds of bioactive
substances produced mainly by the immune system,
which can mediate various immune responses. The
elevated levels of them are significantly related to the
occurrence of various cardiovascular events.2 Single
stenting and double stenting are the main coronary
interventions for treatment of coronary bifurcation
lesions, but choice of coronary interventions and number
of stents are still controversial.3,4

The purpose of this study was to compare effects of
rapamycin-eluting single and double stenting on serum
markers like hs-CRP, TNF-, IL-6, IL-8 and MCP-1 in
patients with coronary bifurcation lesion.

This experimental study was carried out at Department
of Cardiology, Lanzhou University Second Hospital,
China. One hundred and twenty-six patients, who
underwent stent implantation, were selected as study
subjects. Inclusion criteria included patients who were
confirmed by coronary angiography and were in
accordance with indications of different rapamycin
stenting; no severe calcification; the stenosis degree of
the main branch was more than 70%, the stenosis
degree of the initial part of branch was more than 50%,
the diameter of the main branch and branch vessels
were more than 2.5 mm. Patients with coronary chronic
total occlusion and patients with severe allergies to
rapamycin were excluded. 

The patients were divided into two equal groups
according to different treatment regimens. Group A was
treated with rapamycin-eluting single stenting: First, the
main and branch vessels were dilated by balloon, then
rapamycin-eluting stent was inserted into main and
branch vessels, and then balloon kissing was performed
in main and branch vessels.

Group B was treated with rapamycin-eluting double
stenting, using mini-crushing technique: Firstly, femoral
artery puncture, insertion of artery sheath tube; and
dilatation of main and branch vessels by balloon were
performed. Then, according to characteristics of indi-
vidual lesions, T-rapamycin-eluting stents were implanted,
and terminal kissing dilatation was performed. Both
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groups were used biodegradable polymer-based rapa-
mycin-eluting stent. 

Before operation and three months after operation, serum
hs-CRP, TNF-, IL-6, IL-8 and MCP-1 were determined.
The hs-CRP was measured by scattering light turbi-
dimetry, TNF- was detected by radio-immunoassay,
and IL-6, IL-8 and MCP-1 were detected by enzyme-
linked immunosorbent assay (ELISA). After one year
of follow-up, coronary angiography was performed.
Revascularisation of target vessels, intrasegmental
thrombosis and restenosis were observed. Collected
data were analysed by SPSS 22. Numerical data like hs-
CRP, TNF-, IL-6, IL-8 and MCP-1 were expressed as
mean ±SD and independent sample t-test was used.
Categorical variables like target vessel revascularisation,
incidence of intrasegmental thrombosis, intrasegmental
restenosis rate of branch vessels were expressed as n
(%), and Chi-square test was used. The p <0.05 showed
significant difference.

Among 126 patients, 69 (54.76%) were males and 57
(45.24%) were females. Age ranges from 51 to 74
(66.93 ±5.25) years. In group A, 35 (55.56%) were males
and 28 (44.44%) were females, the age was from 52 to
74 (67.27 ±6.02) years; 11 (17.46%) were smokers, 6
(9.52%) were diabetics, 4 (6.35%) were hypertension
patients and 5 (7.94%) were hyperlipidemia patients. In
group B, 33 (52.38%) were males and 30 (47.62%) were
females, the age was from 51 to 73 (65.84 ±4.61) years;
10 (15.87%) were smokers, 8 (12.70%) were diabetics,
3 (4.76%) were hypertension patients and 4 (6.35%)
were hyperlipidemia patients.

Before operation, there were no significant difference in
serum markers between two groups (p=0.908, 0.804,
0.982, 0.658 and 0.894, respectively). Three months
after operation, serum hs-CRP, TNF-, IL-6, IL-8 and
MCP-1 in group B were lower than those in group A
(p=0.010, p <0.001, p <0.001, p <0.001 and p <0.001,
respectively, Table I).

After one year of follow-up, there were two cases
(3.17%) of target vessel revascularisation in group A and
one case (1.59%) in group B, there was no difference

between two groups (p=0.559). Incidence of intra-
segmental thrombosis in group A and group B were both
one case (1.59%) each, there was no difference
between two groups (p=1.000). Intrasegmental restenosis
rate of branch vessels in group A was 17 cases
(26.98%), which was higher than 6 cases (9.52%) in
group B (p=0.011). 

Studies show that rapamycin-coated stenting therapy
may have important application values to treat many
vascular diseases.5 This study showed that compared
with rapamycin-coated single stenting, rapamycin-
eluting double stenting could regulate serum markers
more effectively in patients, and intrasegmental reste-
nosis rate of branched vessels after operation was
lower. These results suggested that rapamycin-eluting
double stenting was effective to treat this disease. The
reason may be that rapamycin can inhibit release of
serum markers like hs-CRP, TNF-a, IL-6, IL-8 and MCP-1;
and rapamycin can interact with cell cycle regulatory
proteins, inhibit cell division between G1 and S1 stages,
effectively prevent the proliferation of neointima, and
reduce occurrence of vascular restenosis.6 Long-term
curative efficacy of rapamycin-eluting double stenting
needs to be studied and analysed by extending follow-
up time and further expanding sample size.
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Table I: Comparison of serum markers between two groups.

Parameters Time Group A Group B p-value

(n=63) (n=63)

hs-CRP(mg /L) Before treatment 5.27 ±0.46 5.28 ±0.51 0.908

Three months after operation 3.35 ±0.79 2.96 ±0.87 0.010

TNF-(ng/L) Before treatment 45.16 ±6.02 45.77 ±5.25 0.804

Three months after operation 13.43 ±4.17 10.48 ±1.36 <0.001

IL-6 (ng/L) Before treatment 38.95 ±16.83 39.02 ±17.54 0.982

Three months after operation 11.85 ±3.22 9.65 ±2.09 <0.001

IL-8 (ng/L) Before treatment 40.34 ±8.19 40.92 ±6.35 0.658

Three months after operation 17.05 ±3.72 14.81 ±2.66 <0.001

MCP-1(ng/L) Before treatment 625.36 ±45.05 626.47 ±48.14 0.894

Three months after operation 368.51 ±21.48 301.86 ±17.32 <0.001
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