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A BSTRA CT

Outcomes of bare metal stents simultaneously implanted with 

sirolimus-eluting stents in multivessel coronary artery disease patients:  

potential systemic effect of sirolimus-eluting stent

Sung Ju Lee

Department of Medicine 

The Graduate School, Yonsei University 

(Directed by Professor Young Won Yoon)

Clinical studies with sirolimus-eluting stents(SESs) have shown a dramatic 

and sustained reduction in the degree of neointimal hyperplasia and in-stent 

restenosis. In spite of very low restenosis rate, the high cost and safety profiles of 

SES implantation preclude their use in routine angioplasty, especially when 

considering multi-vessel stenting. We evaluated outcomes of cobalt-chromium bare 

metal stent(BMS) simultaneously implanted with SES in multivessel coronary artery 

disease patients by 6 months angiographic follow-up in the present study. 

The present study enrolled consecutive 209 patients (238 lesions) who had 

symptomatic coronary artery disease successfully treated with SESs or 

cobalt-chromium BMSs, and had undergone follow-up angiography. At the 6 

months follow-up angiography, Late loss, minimal luminal diameter(MLD), 

diameter stenosis(%) of BMS were significantly lower in the SES+BMS group 

compared with BMS only group. In-stent binary angiographic restenosis and target 

vessel revascularization(TVR) of BMS were significantly reduced in the BMS+SES 

group compared with BMS only group (25/108 vs 4/40, p<0.01, 23/108 vs 4/40 

p=0.01).  Furthermore, the BMS implantation without SES concurrently increased 



restenosis risk when compared with BMS simultaneously implanted with SES by 

multivariate analysis (OR=2.154, 95% C.I.=1.179-4.959, p=0.04). The result of this 

study suggests that SES implantation can decrease neointimal proliferation of 

simultaneously implanted cobalt-chromium BMS by potential systemic sirolimus 

effect.

Key Words: bare-metal stent (BMS), sirolimus-eluting stent(SES), neointimal 

proliferation, restenosis, systemic effect. 
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ⅠⅠⅠ . IN TROD U CTION

In-stent restenosis(ISR) constitutes the major drawback of percutaneous 

coronary interventions. Despite leading to better results compared with plain balloon 

angioplasty, the long-term success of coronary stenting has also been limited by a 

significant rate of restenosis.1,2 Recently, cutting ballon angioplasty or intracoronary 

brachytherapy has been used to treat ISR, but the rate of recurrence after treatment 

for ISR remains high(>30%).3,4,5 The predominant mechanism of ISR is neointimal 

tissue proliferation, which is characterized by an inflammatory reaction at the site of 

injury, the migration and proliferation of vascular smooth muscle cells, and the 

synthesis of excessive extracellular matrix. 

Clinical studies with sirolimus eluting stents(SESs) have shown a dramatic 

and sustained reduction in the degree of neointimal hyperplasia and in-stent 

restenosis.6,7,8 The natural macrocyclic lactone sirolimus is a potent immuno 



-suppressive agent. Sirolimus binds to an intracellular receptor protein and elevates 

p27 levels, which leads to inhibition of cyclin-dependent kinase complexes and 

ultimately induces cell-cycle arrest in the late G1 phase.9 In recent studies,10 

administration of oral sirolimus inhibited ISR, but adverse effect were frequent, 

underscoring the importance of local drug delivery to achieve high tissue 

concentrations without systemic adverse effect. Clinical studies with SES have 

shown local delivery effect11,12 and reduced serum C-reactive protein.13,14 

In spite of very low restenosis rate, the high cost of SES implantation 

preclude their use in routine angioplasty, especially when considering multiple 

stenting. In a recent study,15 acute myocardial infarction secondary to late stent 

thrombosis at 18 months post stent deployment was reported, and SESs were 

associated with exercised induced paradoxic coronary vasoconstriction due to 

diffusion of the antiproliferative drug from the stent to the peri-stent region, 

inducing endothelial dysfunction.16  Moreover, SES are not variable in lengths and 

diameters and not easy to implant the stent to the target lesion in severe angulated or 

calcified lesion. By these reasons, there are some limitations for SES implantation in 

all coronary interventions. Although systemic sirolimus level is very low after SES 

implantation, there are possible systemic effects of sirolimus  and SES may 

influence neighboring vessels.17 So, we evaluated systemic effect of SES by 6 

months follow-up angiographic evaluation for cobalt-chromium bare metal 

stent(BMS) simultaneously implanted with SES in this study. The purpose of this 

study was to evaluate the hypothesis that SES implantation could decrease 

neointimal proliferation of cobalt-chromium BMS by systemic sirolimus effect in 

case of multi-vessel stenting.



ⅡⅡⅡ . MA TERIA LS A N D  METHOD S

1. Subjects

209 consecutive patients (238 lesions) who had symptomatic coronary 

artery disease successfully treated with SESs or cobalt-chromium stents were 

enrolled in this study, and we had undergone follow-up angiography between 

January 2004 and September 2005 at Yongdong Severance Hospital, Yonsei 

University. Another type of drug-eluting stent (paclitaxel-eluting stent) deployed 

patients were excluded.

The diagnosis of hypertension was based on the known history of 

hypertension and the systolic blood pressure over 140mmHg or diastolic blood 

pressure over 90mmHg. Diabetes mellitus was diagnosed as fasting serum glucose 

level over 126 mg/dl, or treatment with either oral hypoglycemic agents or insulin. 

ST-segment elevation myocardial infarction(STEMI), non ST-segment elevation 

myocardial infarction(NSTEMI) and Unstable angina(UA) were difined as acute 

coronary syndrome(ACS).18 Total cholesterol was determined by the cholesterol 

-oxidase method (Daiichi, Tokyo, Japan). Low density lipoprotein (LDL) 

-cholesterol levels were assessed via the direct enzymatic method, using cholestest 

LDL (Daiichi,Tokyo, Japan). High density lipoprotein (HDL)-cholesterol levels 

were determined by the direct method, using polyethylene glycol-modified 

enzymes (Daiichi,Tokyo, Japan). 

A "per-lesion" analysis was performed for all angiographic parameters in 

this study. The study group (BMS+SES group) was defined as cobalt-chromium 

BMS simultaneously implanted with SES. SES treated patients designated as the 

SES group, and cobalt-chromium BMS treated patients without SES insertion were 

designated as the BMS group. 



2. Global risk assessment scoring

10-year risk of major coronary events was calculated by using Framingham 

scoring system based on Framingham Heart Study.19,20

Figure 1. Framingham scoring system for calculating the 10-year risk of major 

coronary events in adults without diabetes. All age ranges are given in years.

Abbreviations; HDL: high-density lipoprotein, BP: blood pressure.



3. Coronary intervention procedure

Coronary angioplasty was performed according to standard rules and the 

experience of the operator. All patients received bolus injection of unfractionated 

heparin (10,000 U) before procedures. The patients were treated with oral aspirin 

(200mg daily) and clopidogrel (loading dose 300mg, then 75mg daily). The 

intervention procedures employed the femoral approach. Patients were underwent 

implantation of either a cobalt-chromium BMS (Vision® stent: Guidant Corp., Santa 

Clara, CA, USA, Driver® stent: Medtronic AVE Inc., Minneapolis, MN, USA) or 

SES (Cypher® stent: Cordis Corp, Roden, Netherland). The procedure was 

considered to be successful if the quantitative coronary angiography (QCA) 

estimated residual stenosis was <30% and TIMI 3 flow distally was observed 

immediately after stent implantation.21 



4. Angiographic analysis

We performed quantitative computer-assisted offline analysis (QCA) of the 

angiogram, using the automated edge-detection system (Medis Medical Imaging 

System, Nuenen, Netherlands). The coronary catheter was used for calibration. In 

most case, the interpolated reference diameter(RD) was used to calculate percent 

stenosis. All steps in the analysis, including frame selection, QCA analyses, were 

carried out fully blinded to the indenity and clinical status of the patients. The 

pre-PCI RD, minimal lumen diameter(MLD), lesion length, and post-PCI MLD, RD 

were evaluated by QCA analysis. At the 6 months follow-up angiography, MLD, 

RD, percent diameter restenosis were also evaluated by QCA method (Figure 2). 

Lesion length was defined as the axial extent of the lesion that contained a shoulder 

to shoulder lumen reduction by >20%.22 Reference diameter was calculated the 

average of proximal and distal to the lesions. Binary restenosis was defined as the 

incidence of percent diameter stenosis >50% at the QCA follow-up.22 The lesion 

morphology exam was classified using the modified American College of 

Cardiology/American Heart Association grading system, as type A, B1, B2, or C 

lesions.23 Complex lesions were defined as type B or C lesions.24 



Figure 2.  Quantitative angiographic analysis. Selected images for analysis were 

identified by angiographic projection that demonstrated the stenosis in an 

unforeshortened view, minimized the degree of vessel overlap. 

 A. critical restenosis of mid-RCA at 6-months follow-up; a: minimal lumen 

diameter(MLD), b: proximal luminal diameter, c: distal luminal diameter, reference 

diameter: (proximal luminal diameter+distal luminal diameter)/2.

 B. QCA of post successful target vessel revascularization(TVR); d: post-procedure 

MLD, e,f:  proximal and distal luminal diameter.



5. Study end point

The primary end point of this study was late lumen loss as assessed by 

QCA at 6 months follow-up. The secondary end points included other angiographic 

parameters of restenosis, such as binary restenosis and MLD, TVR at 6 months 

follow-up.



6. Statistical Analysis

Statistical analyses were performed using a SPSS 11.0 for Windows (SPSS 

Inc., IL, USA). The treatment group difference were presented as mean ± standard 

deviation and were evaluated with the ANOVA for continuous variables. Fisher's 

exact statistics, controlling for the site groups, were used for the categorical 

variables. Multivariate analysis (logistic regression) was also performed, in order to 

determine the parameter for the prediction of angiographic ISR. A statistical 

significance was declared if the 2-sided probability value was <0.05. 



ⅢⅢⅢ . RESU LTS

1. Characteristics of study population 

The general and metabolic characteristics of all the patients studied were 

shown in Table 1. There were no difference between the BMS+SES group, the SES 

group, and the BMS group in age, gender, DM, hypertension, lipid profiles, 

smoking history, Framingham risk score, and clinical diagnosis. Mean baseline 

reference diameter was smaller in the BMS+SES group (3.07±0.42 vs 3.28±0.38, 

p<0.001). Baseline stent diameter was also smaller in the BMS+SES group 

(3.21±0.35 vs 3.36±0.73, p=0.004) (Table 2).

Table 1. Baseline Characteristics of Patients Who Received BMS or SES

Data are expressed as mean ± SD.

Abbreviations; BMS group: BMS only implanted group, BMS+SES group:  BMS 

simultaneously implanted with SES, SES group: SES only implanted group, ACS: 

acute coronary syndrome, LDL: low-density lipoprotein, HDL: high-density 

lipoprotein, MI: myocardial infarction, UA: unstable angina

BMS group BMS+SES group SES group
p value

 (n=108) (n=40) (n=86)
Age(yrs) 56.5±10.1 59.3±9.8 60.4±10.8 0.422
Male 67(62%) 30(75%) 57(66%) 0.334
Diabetes mellitus 29(27%) 14(35%) 30(35%) 0.414
Hypertension 69(64%) 29(73%) 57(66%) 0.616
Total-cholesterol 184±30.6 175±38.3 176±34.0 0.184
LDL-cholesterol 116±28.6 118±37.1 114±32.7 0.751
HDL-cholesterol 42.5±10.1 43.1±12.5 41.8±13.5 0.235
Smoking history 53(49%) 22(55%) 43(50%) 0.811
Framingham risk 10.2±2.8 11.9±2.6 11.0±2.9 0.469
ACS 51(47%) 12(30%) 35(41%) 0.051
  MI 25(23%) 6(15%) 16(18%) 0.110
  UA 26(24%) 6(15%) 19(23%) 0.083



Table 2. Baseline pre-procedural and post-procedural angiographic

 Characteristics

Data are expressed as mean ± SD.

Abbreviations; BMS group: BMS only implanted group, BMS+SES group:  BMS 

simultaneously implanted with SES, SES group: SES only implanted group, LAD: 

left anterior descending artery, RCA: right coronary artery, LCX: MLD: minimal 

lumen diameter

*p<0.05

BMS group BMS+SES group SES group
p value

(n=108) (n=40) (n=86)
B2 or C target lesion 99(92%) 36(90%) 75(87%)   0.186
Target vessel
  LAD 60(55%) 18(45%) 51(59%)   0.113
  RCA 30(28%) 15(37%) 22(26%)   0.141
  LCX 18(17%) 7(18%) 13(15%)   0.354
Reference diameter(mm) 3.28±0.38 3.07±0.42 3.09±0.34   0.001*

Pre-procedure MLD(mm) 0.83±0.34 0.84±0.32 0.94±0.37   0.066

Lesion length(mm) 19.7±6.81 20.7±6.01 21.2±5.94   0.261

Stent diameter(mm) 3.36±0.73 3.21±0.35 3.16±0.30   0.040*

Stent length(mm) 22.7±6.84 22.8±5.96 23.6±5.91   0.603

Post procedure MLD(mm) 3.25±0.35 3.10±0.40 3.09±0.41   0.007*

Infarct related artery 16(15%) 3(8%) 6(7%)   0.166



2. Angiographic outcome

Follow-up angiography was performed in all lesions (n=234). Mean 

follow-up duration was 229±69days. Follow-up angiographic results were shown 

Table 3. Late loss, MLD, diameter stenosis(%) of BMS were significantly lower in 

the BMS+SES group compared with the BMS group. Marginal distribution of 

follow-up angiographic result demonstrated skew pattern to right in the BMS+SES 

group and SES group (Figure 3). In-stent binary angiographic restenosis and TVR of 

BMS were significantly reduced in the BMS+SES group compared with the BMS 

group (25/108 vs 4/40, p<0.01, 23/108 vs 4/40 p=0.01). However, there were no 

significant difference of binary restenosis, diameter stenosis(%) and TVR of BMS 

between BMS+SES group and SES group (10% vs 5%, p=0.07, 16.1% vs 12.4%,  

p=0.12, 10% vs 5%, p=0.07) (Figure 4).

Table 3. Follow-up Angiographic Results

Data are expressed as mean ± SD.

Abbreviations; BMS group: BMS only implanted group, BMS+SES group:  BMS 

simultaneously implanted with SES, SES group: SES only implanted group, MLD: 

minimal lumen diameter, TVR: target vessel revascularization

*p<0.05

BMS group BMS+SES group SES group p value (BMS 

vs BMS+SES)

p value (BMS+

SES vs SES)(n=108) (n=40) (n=86)
Reference diameter(mm) 3.28±0.35 3.09±0.40 3.12±0.34 0.438 0.351

MLD(mm) 2.31±0.81 2.62±0.70 2.75±0.59 0.091 0.183

Late loss(mm) 0.95±0.79 0.48±0.58 0.34±0.54  0.018* 0.190

Diameter stenosis(%) 29.7±23.2 16.1±19.2 12.4±15.5  0.020* 0.124

Binary restenosis 25(23%) 4(10%) 4(5%)  0.001* 0.073

TVR 23(21%) 4(10%) 4(5%)   0.01* 0.073



 Figure 3. Marginal distribution of at 6-month follow-up. percent diameter 

stenosis were skewed to the right in the SES group and BMS+SES group.



Figure 4. Comparison of diameter stenosis, binary restenosis and TVR 

between BMS group, BMS+SES group and SES group. In-stent binary 

angiographic restenosis and TVR of BMS were significantly reduced in the 

BMS+SES group compared with the BMS group(23% vs 10%, p<0.01, 21% vs 

10% p=0.01). diameter stenosis(%) was also significantly lower in the BMS+SES 

group compared with the BMS group (30% vs 16%). However, there were no 

significant difference of binary restenosis, diameter stenosis(%) and TVR between 

BMS+SES group and SES group (10% vs 5%, p=0.07, 16.1% vs 12.4%,  p=0.12, 

10% vs 5%, p=0.07)



3. Subgroup analysis according to stented vessel in BMS+SES group

The comparison of subgroup analysis for cobalt-chromium BMS 

simultaneously implanted with SES was shown in Table 4. There were no 

difference between subgroup I (BMS in same system of coroanry circulation, 

ex>LCA: SES implantation, LCA: BMS implantation) and subgroup II (BMS in 

other system of coronary circulation, ex>LCA: SES implantation, RCA: BMS 

implantation) in late loss, MLD, diameter stenosis, binary restenosis and TVR. 

Table 4. Subgroup analysis for cobalt-chromium BMS simultaneously 

implanted with SES in BMS+SES group

Data are expressed as mean ± SD.

Abbreviations; Subgroup I: same system implantation, Subgroup II: other system 

implantation, MLD: minimal lumen diameter

Subgroup I

(n=25)

Subgroup II

(n=15)
p value

Reference diameter(mm) 3.09±0.30 3.09±0.54 1.00
MLD(mm) 2.62±0.66 2.62±0.78 0.997
Late loss(mm) 0.45±0.53 0.52±0.67 0.723
Diameter stenosis(%) 15.7±18.6 16.7±20.9 0.872
Binary restenosis 3(12%) 1(7%) 0.586



4. Multivariate analysis of predictors for in-stent restenosis

We constructed a multivariate model for predictors associated with 

restenosis. The BMS only implantation without SES increased restenosis risk 

compared with BMS simultaneously implanted with SES by multivariate analysis 

(OR=2.154, 95% C.I.=1.179-4.959, p=0.04).  Other predictors were not related to 

in-stent restenosis (Table 5), (Figure 5). 

Table 5. Multivariate analysis of predictors for in-stent restenosis

Abbreviations; LAD: left anterior descending artery, BMS: bare-metal stent 

*p<0.05

Risk Factors OR 95% C.I. p value
Diabetes mellitus 1.595 0.605-3.908 0.346
Smoking history 1.038 0.428-2.517 0.935
Old age(male>45yrs, female>55yrs) 1.873 0.479-5.121 0.346
Total cholesterol>200mg/dl 0.792 0.423-1.353 0.114
LAD lesion 1.081 0.432-2.704 0.868
Infarct related artery 1.182 0.326-4.290 0.799
Multivessel disease 1.385 0.445-4.310 0.574
Stent length≥24mm 1.329 0.540-3.273 0.536
Stent diameter≤3.0mm 2.024 1.006-5.085 0.098
BMS only vs BMS+SES 2.154 1.179-4.959  0.045*



Figure 5. Multivariate analysis of predictors for in-stent restenosis. The BMS 

only implantation without SES increased restenosis risk compared with BMS 

simultaneously implanted with SES by multivariate analysis (OR=2.154, 95% 

C.I.=1.179-4.959, p=0.04).  



ⅣⅣⅣ . D ISCU SSION

This study demonstrated that  the use of cobalt-chromium BMS, 

simultaneously implanted with SES (BMS+SES group) was more effective in 

reducing angiographic parameters of restenosis in patients with complex multivessel 

disease at a high risk for restenosis when compared with the use of cobalt-chromium 

BMS. Furthermore, the angiographic restenosis of BMS was markedly reduced in 

patients with complex disease by the use of SES in this study. The beneficial effect 

of cobalt-chromium BMS simultaneously implanted with SES on binary 

angiographic restenosis is attributed to reductions in the late lumen loss within the 

BMS+SES group(0.48mm) compared with the BMS group(0.95mm), a favorable 

effect that extends to the TVR(10% vs 21%). 

This study also investigated the predictors of in-stent restenosis. In a recent 

study, in-stent restenosis was shown to be related to DM, smoking history, infarct 

related artery, age, cholesterol level, multi-vessel disease, small stent diameters, and  

long stent length.25 In our study, the patients who were treated with the BMS-only 

stent were at a higher risk for restenosis compared with those who had BMS+SES 

stent implanted, according to a multivariate analysis (OR=2.154, 95% C.I.= 

1.179-4.959, p=0.04). These results suggest that the implantation of sirolimus stent 

might have inhibited the neointimal hyperplasia of the adjacent vessels, which were 

stented with BMS. 

 We also performed the subgroup analysis for BMS+SES group for a more 

comprehensive evaluation on the effect of sirolimus. There were no differences  in 

the late loss, MLD, diameter stenosis, binary restenosis and TVR depending on the 

type of  implantation system used. This result suggests that the cobalt-chromium 

BMS simultaneously implanted with SES whether in same of other system of 

coronary circulation, shows its advanced effect through its systemic effect, instead 

of a local effect. This effect might be similar with oral adminstration. However, the 



systemic adminstration of oral rapamycin has a serious adverse effect in the 

therapeutic dosage for the anti-neointimal proliferation effect on coronary vessel.26,27 

Drug eluting stents offer the possibility of delivering therapeutic levels of    

active metabolite locally while maintaining negligible levels in the systemic 

ciuculation.28 However, Uchimura et al29 reported that the low dose oral sirolimus 

may be more effective than high doses, paradoxically. Several recent studies also 

showed that a more intense inflammatory response to coronary stenting, as assessed 

by serial measurements of C-reactive protein, was associated with an increased risk 

of restenosis among patients who received SES.13,30 Although there were no clinical 

systemic adverse effects in the SIRIUS trial, systemic influence may occur by SES 

implantation in these reasons.31 Therefore, this present study suggests that BMS 

implantation simultaneously with SES may be a novel treatment  in multivessel 

coronary artery disease without  any systemic adverse effect.

Theoretical concerns that SES could be associated with higher rates of stent 

thrombosis due to a delayed endothelialization32 and premature discontinuation of 

clopidogrel were associated with a 30-fold greater risk of stent thrombosis in SES 

treatment.33 In a recent study, discontinuation of anti-platelet therapy was strongly 

associated with the development of stent thrombosis.34 Furthermore, there are 

several other limitations with DES. For example, it is difficult to insert DES at a 

diffuse, long lesion and calcified, angulated lesion due to the lack of diversity in 

diameter and length of DES, despite numerous studies that demonstrated the 

reduced adverse cardiac events and neointimal hyperplasia with the use of DES 

compared to BMS.35,36,37 Sianos et al reported some cases of treatment failure with 

SESs related to stent fracture, and all fractured stents were long and post dilated 

with larger balloons at high pressure due to severe calcification.38 Moreover, SES 

implantation is expensive, especially when applied to multivessel disease requiring 

more than one stent. At present, cost constraints and lack of incremental 

reimbursement may limit the use of drug-eluting stents in daily practice in Korea. 



Therefore, the present study suggests BMS implantation simultaneously with DES 

because of difficulty to treat all lesions by DES. 

The present study has several limitations. First of all, this trial was not a  

blind and randomized study. Secondly, this study is based on a relatively small 

number of cases, raising the possibility of selection bias. Thirdly, although we 

confirmed that there was no difference between same system implantation and other 

system implantation in the restenosis rate by subgroup analysis, this result might not 

be reliable due to a small size of the subgroup. In addition, we did not investigate 

peripheral blood levels and intracoronary levels of the sirolimus after SES treatment. 

Despite these limitation, our study is, to our knowledge, the first clinical study 

demonstrating of systemic SES effect by evaluation of BMS simultaneously 

implanted with SES. 



ⅤⅤⅤ . CON CLU SION

We evaluated systemic effect of SES by 6 months follow-up angiographic 

evaluation for cobalt-chromium BMS simultaneously implanted with SES in this 

study. Utilization of SES must be safe and effective in reducing adverse cardiac 

events and neointimal hyperplasia compared with BMS treatment. This study 

suggests that SES implantation can decrease neointimal proliferation of 

simultaneously implanted cobalt-chromium BMS by systemic sirolimus effect. 

Therefore, we must consider BMS implantation with SES as the novel PCI 

procedure in difficult lesions for the DES implantation. 
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A BSTRA CT(IN  KOREA N )

다혈관 관상동맥질환 환자에서의 sirolimus 약물용출 스텐트와 

동시에 시술된 bare-metal 스텐트의 예후분석을 통한 약물용출 

스텐트의 주변 혈관에 미치는 영향에 대한 평가

<지도교수 윤 영 원>

연세대학교 대학원 의학과

이  성  주

관상동맥질환의 중재적 치료로 관상동맥 협착 부위의 스텐트 삽입술이 보편

화되었고, sirolimus 용출 스텐트의 시술의 도입으로 재협착율을 획기적으

로 감소시켰다. sirolimus 용출 스텐트의 시술은 매우 낮은 재협착율에도 

불구하고, 고가의 시술비 부담과 부작용으로 인해 다혈관 질환에서 전적

으로 sirolimus 용출 스텐트를 시술하는 데에 어려움이 있어 적절한 대책

이 필요하다. 본 연구에서는 다혈관 관상동맥질환 환자에서의 sirolimus 

용출 스텐트와 동시에 시술된 cobalt-chromium BMS의 예후 분석을 통한 

sirolimus 용출 스텐트의 전신적인 효과에 대해서 알아보고자 하였다. 흉

통을 주소로 내원하여 sirolimus 용출 스텐트 및 cobalt-chromium BMS시

술을 시행한 209명(238 병변)의 환자들을 대상으로 하여 연구가 진행되

었고, 6개월 후 추적관상동맥을 통하여 예후 분석을 시행하였다. BMS군

과 비교하여 SES와 BMS를 동시시술한 군에서 의미 있게 BMS의 late loss, 

MLD, diameter stenosis(%)가 낮았다. 또한, binary restenosis 와 TVR 역시 의미 

있게 낮았다(25/108 vs 4/40, p<0.01, 23/108 vs 4/40 p=0.01).  또한,  

cobalt-chromium BMS를 SES와 같이 시술하지 않는 것은 재협착율을 증가시

키는 독립적인 인자임을 확인하였다(OR=2.154, 95% C.I.=1.179-4.959, 

p=0.04). 본 연구에서 sirolimus 용출 스텐트가 전신적인 효과에 의해서 다른 



관상동맥에 시술한 BMS에 영향을 줄 수 있으며, 다혈관 질환을 가진 환자에

서 cobalt-chromium BMS와 sirolimus 용출 스텐트를 동시에 시술하여 좋은 예

후를 보일 수 있음을 시사한다고 하겠다.    

핵심 되는 말:sirolimus용출 스텐트,cobalt-chromium BMS,신생내막세포 증
식,재협착,전신적인 효과
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