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The aim of our randomized study was to provide the best accuracy regarding the effects of SES 
and BMS over ED in the same patient. To date, no study has investigated this issue in a 
prospective randomized fashion and by using a pair-stenting concept which overcomes the 
different risk factors of each patient. 

Study Design:

In this monocentric study, we compared the ED of SES vs. BMS, both implanted in the same 
patient with multiple de novo coronary artery lesions undergoing elective percutaneous 
coronary intervention (PCI). Patients, data analyst and statistician were masked to treatment 
allocation. 

Inclusion criteria:

• stable angina pectoris and/or a positive stress test

• presence of at least two de novo significant angiographic stenosis in different native 
coronary vessels or in the same vessel but in different ramifications with similar diameter. 



Exclusion criteria:

• acute coronary syndrome in the last 3 months

• coronary vasospasm, coronary angiographic findings of a fresh thrombus at the initial 
angiography (filling defect proximal to or involving the stenosis)

• coronary anatomy unsuitable for intracoronary Ach infusion (left main coronary artery disease 
>30%, surgical diffuse three vessel disease or other anatomical considerations that make it 
unsafe to perform intracoronary studies)

• target vessel diameter <2,50 mm and  lesion length <10 and >30 mm

• target vessel diameter difference >0,5mm and difference of the length of the stenosis >50%

• severe LV  dysfunction

• bifurcation/ostial lesions

• presence of a dissection

• any contraindication/nontolerance to the use of aspirin, heparin and/or clopidogrel

• chronic renal failure requiring dialysis

• lack of consent to participate

• survival expectancy < 1 year

• angiographic restenosis at follow-up

• patients with severe risk factors for ED: uncontrolled diabetes mellitus (DM), uncontrolled 
hypertension (systolic blood pressure >180mmHg), refuse to discontinue smoking, persistent 
hypercholesterolemia (total cholesterol >240mg/dl)
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Baseline

Ach infusion
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Results (1):
For the overall population SES produce:

•a 3.5 fold vasoconstriction of SES vs. BMS calculated for distal 

diameters (mean value for the 3 distal diameters)

•a 1.9 fold vasoconstriction of SES vs. BMS calculated for 

DiSMD. BMS = bare metal stents; 

FU = follow-up; 

SES = sirolimus eluting stents; 

iAchi = intracoronary 
acetylcholine infusion; 

mo = month; 

PSE = proximal (to) stent edge;

DSE = distal (to) stent edge; 

PrSMD = proximal segment mean 
diameter- mean diameter 
calculated from 10 mm PSE 
to PSE;

DiSMD = distal segment mean 
diameter- mean diameter 
calculated from DSE to 20 
mm after DSE; 

ToSMD = total segment mean 
diameter - mean diameter 
from 10 mm PSE to 20 mm 
from DSE
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BMS = bare metal stents;

SES = sirolimus eluting 
stents;

iAchi = intracoronary 
acetylcholine 
infusion;

DSE = distal (to) stent 
edge;

DiSMD = distal segment 
mean diameter- mean 
diameter calculated 
from DSE to 20 mm 
after DSE

Results (2):
For the subgroup with diffuse distal atherosclerotic coronary 

segments, SES produce:

•a 4.0 fold vasoconstriction vs. BMS calculated for distal 

diameters (mean value for the 3 distal diameters)

•a 3.6 fold vasoconstriction vs. BMS calculated for DiSMD.
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Possible mechanisms of

SES-induced-ED:

•the drug (sirolimus normally eluted after 60 days) 

•the polymer (decreased ED with 2nd-Gen-DES)

•vasa vasorum involvement

•mechanical injury during PCI…

•SES-i-ED could be time-limited (could dissapear 

after 1 or more years)
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Limitations:

•small number of enrolled patients

•high rate of drop-out at the angiographic follow-up

•no Ach infusion for EF evaluation before stent implantation

•short period of follow-up (6 months)
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Conclusions:

•In comparison to BMS, SES implantation produce an increased 

vasoconstrictive response after Ach infusion. The effect is more severe in the 

subgroup with distal atherosclerotic coronary disease.

•These findings could have implications regarding the type of stent we 

choose (BMS, 1st-genDES or 2nd-genDES), the duration of double antiplatelet 

treatment and other medical interventions to improve EF.

•We suggest a possible new gold-standard in evaluating stent-induced ED by 

measuring mean segment diameters, which are more accurate than 

measuring predefined punctual diameters.

•So, if a SES should be implanted in a vessel with diffuse distal 

atherosclerosis, aggressive medical treatment should be administered to 

decrease the ED and atherosclerosis. 
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Thank you for your attention!
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