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Abstract: Coronary artery disease (CAD) is the leading cause of morbidity and mortality 
 worldwide. The pathogenesis of CAD relates to the presence of atherosclerotic plaques in the 

coronary arteries, which are most frequently treated today by percutaneous coronary intervention. 

Small vessel disease treatment represents one-third of all percutaneous coronary interventions with 

higher rates of restenosis and major adverse cardiac events. Initially, drug-eluting stents (DES) 

were developed to reduce in-stent restenosis, improving clinical outcomes and  reducing the need 

for target vessel revascularization. However, late and very late stent thrombosis emerged as a 

new problem compromising DES’s long-term results. The cobalt–chromium everolimus-eluting 

stent (CoCr-EES) represents the results of an evolutionary process in DES technology aimed at 

improving the shortcomings of first-generation DES. Small vessel CAD has historically been an 

obstacle to long-term patency following implantation of DES.  Antirestenotic efficacy has been 

shown to be of high relevance in small vessels. Therefore, stent selection may play an important 

role in determining outcomes in this subgroup of patients. This article will review the performance 

of CoCr-EES in the treatment of small vessel CAD from preclinical, clinical, and pathology 

perspectives, and it will highlight the most important findings in this regard.
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Introduction
Percutaneous coronary intervention (PCI) has become the first-line treatment for 

patients suffering from obstructive coronary artery disease (CAD). Drug-eluting 

stents (DES) have significantly reduced the risk of restenosis and the need for repeat 

 revascularization when compared to bare metal stent (BMS).1 In the RAVEL and 

SIRIUS trials,2,3 when compared to BMS, DES improved restenosis rates and late 

lumen loss, and decreased target lesion revascularization (TLR) from 16.6% to 4.1% 

(P,0.01). Although first-generation DES (1st Gen DES) were introduced to disrupt 

neointimal growth by the use of antiproliferative drugs, this benefit was acquired at 

the expense of a substantial delay in vascular healing and the clinical consequences of 

late and very late stent thrombosis (LST/VLST).4 Second-generation DES (2nd Gen 

DES) were developed with newer alloys, biocompatible polymers, thinner struts, and 

different drugs kinetics, resulting in a reduction of LST/VLST. Small vessel CAD 

accounts for up to 30% of all PCI5 and remains an independent predictor of angio-

graphic restenosis and TLR, even after the introduction of DES.6 The cobalt–chromium 

everolimus-eluting stent (CoCr-EES) (Xience® V; Abbott Vascular, Santa Clara, 

California, USA) has been reported as one of the most frequently used 2nd Gen DES 

with better event-free survival rates in small vessels.7 This review article discusses 
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the  preclinical, clinical, and pathological performance of 

CoCr-EES in small vessel CAD.

Device characteristics
Xience v
The antiproliferative drug used is everolimus, a hydroxyethyl 

derivative of sirolimus which acts as an  immunosuppressant. 

It induces cell cycle arrest in the G
1
 phase by inhibiting the 

mammalian target of rapamycin, a serine/threonine protein 

kinase that regulates cell growth, proliferation, motility, pro-

tein synthesis, and transcription, among others.8,9 The poly-

mer is a thin (7.8 µm) bio-inert, non-erodible, and ultra-pure 

fluorinated copolymer (poly-n-butyl methacrylate [PBMA] 

and poly-vinylidene fluoride and hexafluoropropylene 

[PVDF-HFP]) that provides both elasticity and stability. 

PBMA serves as a base coat for the stent and facilitates 

anchorage of PVDF-HFP, which serves as a matrix layer 

containing the drug at a ratio of 83%/17% for polymer/

everolimus, respectively, and no top-coat layer is applied. 

The polymer composition provides mechanical integrity 

after stent deployment, followed by the controlled release 

of everolimus at a total dose of 100 µg/cm2, delivering up 

to 80% of the drug after 4 weeks.10 The platform is the 

Multilink™ Vision L-605 cobalt chromium alloy with a strut 

thickness of 81 µm mounted on a compliant tapered Vision 

balloon,11 structurally designed to improve deliverability and 

conformability, and at the same time, increasing its radiopac-

ity, radial strength, and fracture resistance.12

The Xience V and Xience nano share the same platform 

design, delivery system, drug, and coating materials. The dif-

ferentiating features of the Xience nano pertain to a balloon 

diameter of 2.25 mm with a nominal inner stent diameter 

of 2.25 mm, as compared to Xience V, which is available 

at diameters of 2.5 mm, 2.75 mm, 3.0 mm, 3.5 mm, and 

4.0 mm.

Preclinical findings
There are several stent-related factors that have been associ-

ated with LST/VLST, such as strut thickness, polymer char-

acteristics, coating integrity, and drug dose, among others.13,14 

It is known that strut thickness affects the angiographic and 

clinical outcome after PCI.15 In this regard, DES with thinner 

struts have been reported to provide improvement in outcomes 

with respect to target vessel revascularization when compared 

to thicker strut DES in calcified lesions.16 Kolandaivelu et al17 

evaluated the impact of strut thickness on thrombogenicity 

in a Chandler loop model. Two main factors were reported 

to determine acute  thrombogenicity: 1) strut thickness; and 

2) polymer coating.  Thrombogenicity within the various BMS 

designs correlated with strut thickness; stents with thicker 

struts were 49% more thrombogenic than stents with thin-

ner struts (0.88±0.38 for struts ,100 µm versus 1.44±0.65 

for struts .100 µm; P=0.036). After 3 days of implantation 

in porcine coronary arteries, stents with thicker struts dem-

onstrated significantly more thrombus and 62% more clots 

compared to their thinner strut counterparts (0.21±0.041 mm2 

versus 0.13±0.019 mm2; P=0.004); also, neointimal fibrin 

accumulated to a greater extent around the thicker struts 

compared to the thinner struts (1.56±0.40 versus 0.83±0.41; 

P=0.016). The authors also evaluated overlapping stents, 

which were more thrombogenic than single length-matched 

controls, more so for thicker than thinner struts stents 

(2.32±0.96 and 3.25±0.11 versus 1.00±0.17; P,0.001). 

 Moreover, overlapping thinner strut DES (0.51±0.019) were 

less thrombogenic than overlapping BMS (P,0.001) and even 

the single BMS controls (P,0.001).17 In this landmark study, 

Kolandaivelu et al17 also found that coated stents were less 

thrombogenic than corresponding BMS (0.76±0.02  versus 

1.00±0.15; P,0.002), and clot mass was also significantly 

lower for DES when compared with BMS (0.67±0.35 versus 

1.03±0.54; P=0.011).

Hypersensitivity reactions induced by the durable poly-

mers used in 1st Gen DES were suggested to contribute to the 

occurrence of LST.18–20 Recent advances in stent technology, 

with the introduction of more biocompatible polymers, have 

reduced the risk of this complication.21,22 Chin-Quee et al23 

evaluated two different polymers currently available for DES 

in rabbit iliac arteries where CoCr stents were coated with 

PVDF-HFP or phosphorylcholine polymer (without drug) 

and assessed for endothelialization at 14 days by confocal 

and scanning electron microscopy (SEM). Endothelialization 

was equivalent and near complete for PVDF-HFP versus 

phosphorylcholine polymer-coated stents (.80% by SEM). 

Also, acute thrombogenicity was assessed in a Chandler 

loop model using porcine blood; thrombus adherence was 

similar for both polymers (0.94±0.23 versus 0.99±0.20). 

These results suggest that the polymers examined here did 

not impede endothelization.23

Polymer coating defects can potentially change the drug 

elution kinetics of DES, or they can lead to chronic inflamma-

tory reactions.17 Furthermore, the nonuniform coating of stent 

struts may impact platelet adhesion and  endothelialization. 

Finally, coating fragments may embolize downstream, 

resulting in myocardial ischemia. Yazdani et al24 evaluated 

48 DES for coating integrity in CoCr-EES, zotarolimus-

eluting stent (ZES), paclitaxel-eluting stent (PES), and 
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biolimus A-9-eluting stent (BES) in a rabbit iliofemoral 

stent model for durations of 7 days, 28 days, 90 days, and 

180 days. The CoCr-EES and ZES had the least amount of 

coating defects as compared to the PES and BES. However, 

coating defects were shown to increase over time within the 

ZES, whereas in the CoCr-EES, the amount of irregularity 

remained constant over time.

Early re-endothelialization after stent implantation is 

the key to decreasing thrombogenicity. Newer generation 

DES were designed to outperform first-generation devices 

in this regard. In our laboratory,25 we compared 1st Gen 

DES and 2nd Gen DES in New Zealand White Rabbits 

and reported at 14 days that re-endothelialization above 

struts was variable among stents with significantly greater 

coverage in  CoCr-EES (64.0%±27.5%), followed by ZES 

(30.2%±14.2%), PES (26.8%±15.8%), and sirolimus-eluting 

stent (SES) (6.4%±4.2%), with a statistically significant dif-

ference versus CoCr-EES (P,0.003) and BMS (P,0.0001) 

as a control stent (Figure 1). At 28 days, all evaluated stents 

had more than 60% endothelial cell coverage above struts in 

favor of CoCr-EES, but without statistically significant dif-

ferences among groups. Furthermore, CoCr-EES had the least 

percentage of struts lacking endothelial coverage compared to 

other DES.25 Based on morphometry, the greatest frequency of 

uncovered struts was observed in the middle stented segment, 

while proximal and distal segments showed overall greater 

coverage. We also evaluated endothelium integrity using the 

platelet–endothelial cell adhesion molecule, PECAM-1, as a 

surrogate, and found that CoCr-EES had significantly greater 

cell-to-cell contact sites above the struts, which demonstrates 

a functionally and biologically active endothelium.25

Clinical findings
Randomized controlled clinical trials have established dif-

ferential outcomes in the safety and efficacy of DES used in 

distinct clinical settings, and stent-related factors may play 

an important role in the scenery of small vessel PCI.13,14,26 

 Cannon et al27 evaluated the safety of Xience Nano™ 

in vessels .2.25 mm but ,2.5 mm at 1-year follow-up. 

The authors established a performance goal (PG) at 20.4% 
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Figure 1 SEM and quantitative analysis of endothelial coverage based on morphometric analysis of 14- and 28-day comparator DES and BMS controls.
Notes: The upper panels show corresponding radiographic images of each stent. The lumens are clearly patent and the struts are easily discerned underneath a thin neointimal 
surface. Among DES, there is less endothelial cell surface coverage in SES and PES when compared with ZES and EES. The panel insets are representative images at higher 
magnification (×200) from proximal and distal regions showing bare struts, surface thrombi, inflammatory cells, and endothelial cells. Bar graphs showing the quantitative analysis 
of endothelial coverage above and between struts at (A) 14 days and (B) 28 days. Comparator DES and BMS based on morphometric analysis of images from SEM. Reprinted 
from J Am Coll Cardiol, 52(5), Joner M, Nakazawa G, Finn AV, et al, Endothelial cell recovery between comparator polymer-based drug-eluting stents, © Copyright 2008, 
with permission from Elsevier.25

Abbreviations: SES, sirolimus-eluting stents; PES, paclitaxel-eluting stents; ZES, zotarolimus-eluting stents; EES, everolimus-eluting stents; BMS, bare metal Multilink vision 
control stents; SEM, scanning electron microscopy; NS, not significant; DES, drug-eluting stents.
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for target lesion failure (TLF) based on clinical trials and 

registries, which evaluated 2.25 mm diameter DES.14,28,29 

The 1-year TLF rate was 8.1%, with an upper one-sided limit 

(95% confidence interval) of 13.0%, meeting the PG of 20.4% 

(P,0.0001). The 1-year TLF rate was mainly driven by low 

cardiac death and myocardial infarction (MI) rates. The most 

important difference noted in this study was a higher TLF rate 

for the reference vessel diameter (RVD) #2.12 mm (number 

[n] =72), which reached 13.89%, compared to 1.56% for a 

RVD .2.12 mm (n=64). In a post hoc analysis, a subgroup 

of diabetics was also evaluated by the authors. Clinically, 

no statistically significant differences were found for TLF 

(5.7% versus 4.9%; P=1.0) and major adverse cardiovascular 

event rates (MACE)/TLF rates (7.5% versus 8.5%; P=1.0) 

in diabetics versus nondiabetics, respectively. Also, angio-

graphically, in-stent and in-segment late loss showed no dif-

ference between diabetics and nondiabetics (0.22±0.47 mm 

versus 0.19±0.36 mm, P=0.83; and 0.14±0.48 mm versus 

0.17±0.38 mm, respectively, P=0.76).27

Small vessel CAD represents a challenge for interven-

tional cardiologists, with higher restenosis and stent throm-

bosis (ST) rates.30,31 Hermiller et al32 evaluated the safety 

of CoCr-EES in small and nonsmall vessels in a real-world 

scenario, applying a 2.5 mm diameter cut-off. The mean RVD 

for small vessels was 2.55±0.36 mm and 3.25±0.46 mm for 

the nonsmall vessel group (P,0.001). Definite or probable 

ST rates were low and not significantly different between the 

groups at 0.37% versus 0.40% (P=0.88) for the small and 

nonsmall vessel groups, respectively. The composite rate of 

cardiac death or MI was comparable for the small and non-

small vessel group (4.5% versus 5.1%, respectively; P=0.57). 

The 1-year TLR rate was also comparable in the small ves-

sel group (small group 3.8% versus nonsmall group 3.0%; 

P=0.35). This study demonstrated the safety of CoCr-EES 

in small vessels despite the fact that this group consisted of 

more females, those with a higher rate of diabetes, and those 

with more complex lesion characteristics.32

In a separate study, Ito et al33 compared CoCr-EES and PES 

for small vessel revascularization by pooling the data from the 

SPIRIT III and IV trials.34,35 From 4,689 patients, two groups 

were analyzed: the small vessel group (RVD: 2.25±0.19 mm; 

n=1,019) and the large vessel group (RVD: 2.99±0.35 mm; 

n=2,586). After 1-year follow-up, in patients with small vessels 

disease, the TLF (CoCr-EES 4.4% versus PES 7.9%; P=0.03) 

and MACE (CoCr-EES 4.5% versus PES 7.9%; P=0.04) were 

significantly reduced in favor of CoCr-EES. The clinical end-

point, TLF, was composed of cardiac death, target vessel MI, 

and ischemia driven-TLR (ID-TLR). Amid the others, only 

ID-TLR showed a significant reduction at 1 year (everolimus-

eluting stents [EES] 2.4% versus PES 5.5%; P=0.02). Although, 

ST showed higher rates in small vessel revascularization, the 

authors found that ST was significantly lower in patients with 

small vessels treated with CoCr-EES than in those treated with 

PES (0.2% versus 1.2%, respectively; P=0.04).33

Currently, the factors predictive of in-stent restenosis can 

be divided into patient-related, procedure-related, and lesion-

related factors. Patient-related factors such as diabetes, a his-

tory of restenosis, and genetic factors have been reported as 

risk factors of in-stent restenosis.33 Procedure-related factors 

include the number of stents implanted, the total stent length, 

and stent overlap. Lesion-related characteristics, which impact 

the rate of restenosis, include small vessel size, long lesion 

length, and the severity of pretreatment as well as posttreatment 

lesion stenosis, among others.36 Claessen et al37 collected data 

from SPIRIT II, III, and IV,34,38,39 and combined three groups: 

short lesions in large vessels (group A); long lesions in large 

vessels or short lesions in small vessels (group B); and long 

lesions in small vessels (group C) to evaluate the safety and 

efficacy of CoCr-EES versus PES. The MACE rate after 2 years 

of follow-up was lower in group A, intermediate in group B, 

and highest in group C (5.6% versus 8.2% versus 10.4%, 

respectively; P,0.0001). Also, a similar trend was observed 

for MI (3.3% versus 3.0% versus 4.5%, respectively; P=0.02) 

and ID-TLR (2.9% versus 5.0% versus 6.3%, respectively; 

P=0.0002). The authors also evaluated MACE rates by stent 

type (PES and CoCr-EES), and found that the higher the 

lesion complexity, the greater the MACE incidence (7.0%, 

11.2%, and 12.8% for PES, respectively, P=0.007; versus 

4.8% versus 6.6% versus 9.1% for CoCr-EES, respectively, 

P=0.001). On the other hand, the 2-year rate of definite or 

probable ST (Academic Research Consortium, ARC defini-

tion) also increased with greater lesion complexity after PES 

implantation (group A 0.7% versus group B 1.9% versus 

group C 2.8%; P=0.03), but that relationship was not pres-

ent after CoCr-EES implantation (0.9% versus 0.6% versus 

0.6%; P=0.65). CoCr-EES were associated with significantly 

lower rates of MACE, MI, ID-TLR, and ST in groups B and 

C, but no statistical significance was found in the less complex 

group (group A). Multivariate analysis found that the use of 

CoCr-EES rather than PES was an independent predictor of 

freedom from MACE in group B (P,0.0001) and group C 

(P=0.004), but not in group A (P=0.19).37

Pathology findings
Recently, we reported40 the pathologic findings of 2nd 

Gen DES and compared these to 1st Gen DES. A total 
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of 204 lesions (SES =73; PES =85; CoCr-EES =46) 

from 149 autopsy cases with implant duration .30 days 

and #3 years were pathologically analyzed to determine 

 differences. The observed frequency of LST and VLST was 

less for CoCr-EES (4%) compared with SES (21%; P=0.029) 

and PES (26%; P=0.008). The prevalence of restenosis 

for CoCr-EES (17%) did not differ significantly from that 

observed in SES (14%) and PES (12%). The frequency of 

uncovered struts was markedly lower for CoCr-EES (2.6%) 

as compared to SES (18.0%; P,0.0005) and PES (18.7%; 

P,0.0005). The prevalence of DES with .30% uncovered 

struts was also significantly lower in CoCr-EES (20%) than 

in SES (60%; P,0.0005) and PES (67%; P,0.0005). In 

terms of inflammation, CoCr-EES showed significantly 

lower inflammatory scores compared with SES. The overall 

prevalence of neoatherosclerosis after CoCr-EES implanta-

tion in native coronary arteries was 29%, which did not dif-

fer significantly from SES (35%; P=0.62) and PES (19%; 

P=0.47).40

Complex lesion characteristics and unstable plaques are 

associated with a greater delay in arterial healing when com-

pared to PCI of a simple and stable plaque by pathology.41 

Therefore, we evaluated the prevalence of .30% uncovered 

struts in the setting of off-label versus on-label clinical 

 indications. CoCr-EES compared with SES and PES showed 

greater strut coverage for both on-label (14% versus 50% 

versus 57%, respectively) and off-label (25% versus 68% 

versus 75%, respectively) indications.

When analyzing the CVPath stent database com-

posed of 865 cases, 68 had CoCr-EES implanted and 

12 cases were found with a stent diameter of 2.5 mm 

or less (Table 1). From those 12 cases, five had a dura-

tion of ,30 days (6.8±5.1 days). The mean stent length 

was 35.6±24.9 mm and the mean stent diameter was 

2.3±0.27 mm. Stent-related death occurred in two cases. 

Case 1: a 45-year-old woman with obesity, hypertension, 

and diabetes who presented with MI  secondary to involve-

ment of the left circumflex artery, which was revascularized; 

5 days after the procedure, she died suddenly with ST. 

Case 2: a  58-year-old male with a history of obesity and 

CAD presented with non-ST segment elevation MI, and left 

anterior descending artery occlusion in the region of the 

left diagonal branch; bifurcation stenting was performed. 

The patient died suddenly 7 days after the procedure; at 

autopsy, there was a large infarction and mild to moderate 

thrombus in the stented region. The other three patients had 

stable CAD and only mild inflammation was observed with 

moderate peristrut fibrin and platelet deposition (Figure 2). 

Table 1 CvPath institute database for CoCr-EES #2.5 mm stents

Parameter Globally ,30 days .30 days

CVPath database – CoCr-EES ,2.5 mm
Number of patients 12 5 7
Age, years –  
mean (SD)

57.6 (±10.5) 57.8 (±14.2) 57.6 (±8.3)

Male 75% 80% 71.4%
HTN 41.7% 60% 28.5%
DM 75% 80% 71.5%
HPL 16.7% 20% 14.3%
Prior Mi 58.3% 40% 71.2%
vessel treated
 LAD 41.7% 40% 42.9%
 LCx 50% 40% 57.1%
 RCA 8.3% 20% 0%
  Stent/lesion  

mean (SD)
1.75 (±0.97) 2 (±1) 1.57 (±0.98)

  Stent length  
mean (SD)

29.08 (±17.6) 35.6 (±24.9) 24.43 (±9.6)

  Stent diameter  
mean (SD)

2.29 (±0.25) 2.3 (±0.27) 2.28 (±0.27)

  Duration  
mean (SD)

144.5 (±204.5) 6.8 (±5.1) 242.9 (±222.6)

 indication – AMi 30% 40.0% 14.3%
Cause of death
 SR 25% 40.0% 14.3%
 NSR 50% 60.0% 42.9%
 NC 25% 0% 42.9%
 Restenosis 8.3% 0% 14.3%
 Thrombosis 16.7% 20.0% 14.3%
 Malappose 0% 0% 0%
 Fracture 16.7% 20% 0%

Note: Clinical, angiography, and pathological findings from 12 autopsy cases.
Abbreviations: CoCr-EES, cobalt–chromium everolimus-eluting stent; SD, 
standard deviation; HTN, hypertension; DM, diabetes mellitus; HPL, hyperlipidemia; 
MI, myocardial infarction; LAD, left anterior descending artery; LCx, left circumflex; 
RCA, right coronary artery; AMi, acute myocardial infarction; SR, stent-related; 
NSR, nonstent-related; NC, noncardiac.

One of the three cases had thrombosis and stent fracture 

(20%); the other two were nonstent-related deaths.

The remaining seven cases (Table 1) had a dura-

tion .30 days (242.9±222.6 days). The mean length was 

24.4±0.27 mm and the mean diameter was 2.28±0.27 mm. 

Acute coronary syndrome was the indication in one case 

(14.3%), and the cause of death was stent-related – a 72-year-

old woman with obesity, hypertension, diabetes, atrial fibril-

lation, and a history of multiple revascularizations. She died 

from ST 210 days later with underlying restenosis. For the 

rest of the cases (n=6) with duration .30 days, there were 

no differences in the principal histopathological findings 

among those presenting with acute coronary syndrome versus 

stable CAD. Overall, the histopathological analysis showed 

mild to moderate chronic peristrut inflammation consisting 

of monocytes, T-lymphocytes, and macrophages (Figure 3) 

without any significant eosinophils. Also, mild neointimal 
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Figure 2 78-year-old male with history of HTN, DM and hyperlipidemia, complained of chest pain, underwent placement of two stents and suddenly died 7 days later. 
A 2.0×12 mm Xience V stent was placed in the distal RCA (A). Histopathology showed post-mortem thrombus (black arrows, panels B and D), also mild acute inflammatory 
cells (yellow arrowheads, panel C) in the surrounding of stent struts is seen. Necrotic core penetration and prolapse (red arrows, panel D) and cholesterol clefts are shown 
(black arrowhead, panel E). (H&E and Movat 2× and 4× and 20×)
Abbreviations: HTN, hypertension; DM, diabetes mellitus; RCA, right coronary artery.

A B C

ED

1.0 mm

100 µm

200 µm

Figure 3 60-year-old male with history of DM and Mi with stent placement in 2009, presented with sudden death. A 2.0×18 mm Xience v stent was placed in the mid 
LAD (A). Histopathology showed mild neointimal proliferation (B), mild chronic inflammation (black arrowheads, panel C) and focal peri-strut fibrin (panel C); some struts 
positioned in necrotic core (black arrows, panel D and E) (H&E and Movat 2× and 4× and 20×).
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growth was seen in the majority of cases. Restenosis was 

observed in one of the six cases; however, the Xience case 

was sandwiched between two Vision stents, both of which 

had total occlusion.

Nevertheless, we must recognize the limited number of 

cases analyzed at autopsy. A greater number of cases and 

matched control groups will be required to understand the 

full scope of histopathological findings of CoCr-EES in 

small vessel disease.

Summary
DES have progressively improved clinical outcomes, but 

the potential risk of ST is still a concern and limits the use 

of DES, especially in small vessel CAD. Overall, LST and 

VLST have been reported with an incidence of 0.2% and 

0.4% per year, respectively.42 However, considering the large 

amount of stents implanted worldwide, those numbers are 

still high. Several reports of ST have been associated with 1st 

Gen DES, especially after dual anti-platelet therapy termina-

tion.43,44 Over time, great effort has been made to improve 

the technology, thus reducing strut thickness from 140 µm to 

approximately 70–80 µm, resulting in a dramatic reduction of 

thrombogenicity in bench studies.17,45 Advances in polymer 

technology have been enormous; new biocompatible poly-

mers (PBMA or PVDF-HFP) result in less inflammation after 

stent implantation, with the consequence of more complete 

and functional endothelization.46,47 Also, CoCr-EES show 

fewer coating defects after implantation when compared to 

different DES, and this result was maintained over time and 

may improve vascular biocompatibility.25

Clinical data confirmed the outstanding performance 

of CoCr-EES, with lower rates of definitive/probable ST, 

TLR, and MACE. The PG for TLF was overperformed with 

CoCr-EES when compared with a competitor DES in small 

vessel disease. MACE and TLF rates were similar among 

diabetics and nondiabetics.27

At pathology, CoCr-EES revealed less inflammation and 

greater strut coverage when compared to 1st Gen DES, while 

maintaining similar efficacy in reducing neointimal growth. 

Specifically, in small vessel disease, CoCr-EES have been 

shown to be less thrombogenic compared to 1st Gen DES; 

however, inflammation and restenosis remain a problem in 

this setting, and further technological and procedural progress 

is needed to improve patient outcomes.

Conclusion
In the DES era, small vessel CAD remains a great challenge 

for interventional cardiologists. Stent design and the material 

combination may provide better outcomes, especially in small 

vessel disease. CoCr-EES with thinner struts, biocompatible 

polymers, reduced drug load, and better radiopacity and 

trackability have shown excellent results from preclinical, 

clinical, and pathological studies in small vessel CAD.
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