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Abstract
Percutaneous coronary intervention has become a standard-of-care procedure in patients with acute and chronic coronary 
syndromes, in which coronary stent technology is commonly used. In this mini-review article, we summarize the character-
istics of contemporary coronary drug-eluting and coated stents.
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The introduction of drug-eluting stents (DES) into the arma-
mentarium of percutaneous coronary intervention (PCI) has 
reduced in-stent restenosis. Currently, PCI with DES has 
become a standard-of-care procedure in patients with acute 
and chronic coronary syndromes. Table 1 lists the features 
of contemporary stents. The first-generation DES were made 
of stainless steel, while contemporary DES mainly consist of 
different kind of alloys such as cobalt chromium and plati-
num chromium. In the current generation DES, thinner struts 
are employed than in the first-generation DES (> 130 μm) 
with preserved radial strength and radio opacity. The lower 
strut thickness is believed to be associated with better stent-
related outcomes including target lesion revascularization, 
myocardial infarction, and stent thrombosis [1, 2]. The num-
ber of links (connectors) between hoops has an impact on 
stent flexibility, deliverability and conformability, and pos-
sibly clinical events [2]. Current generation DES include 
both durable and biodegradable polymer-coated stents, and 
the lifelong presence of durable polymer is reported to be 
related to chronic inflammation and neoatherosclerosis [3]. 
To overcome this potential limitation of durable polymer, 
biodegradable polymer DES have been developed. To date, 
numerous clinical trials have shown the safety of biode-
gradable polymer DES compared with durable polymer 
DES, but their clinical benefit is unclear [4, 5]. DES poly-
mer is applied to the surface circumferentially or only at 

the abluminal side. Limiting the polymer to the abluminal 
aspect of the stent reduces total polymer burden, although 
whether this technology leads to better clinical outcomes is 
also unknown. Different immunosuppressive and anti-cancer 
agents are used as anti-restenotic drugs in DES to inhibit 
smooth muscle proliferation. There is a stent that has an 
additional circumferential layer of anti-CD 34 antibodies on 
the stent struts on top of the polymer to capture circulating 
endothelial progenitor cells, conceptually leading to better 
endothelial healing. However, the clinical evidence is lim-
ited [6]. Beyond polymer-based DES, polymer-free DES and 
a drug-coated coronary stent have been emerged. With no 
polymer, abluminally coated probucol regulates the release 
of sirolimus in the former, while the latter has the micro-
structured abluminal surface in which an anti-restenotic drug 
is directly applied.

Coronary stent technologies have evolved enormously 
in the past 2 decades from bare metal stents to contempo-
rary DES, achieving safer and more effective devices for 
all patient and lesion subsets undergoing PCI. However, 
short- and long-term stent-related adverse events continue 
to accrue even in PCI with contemporary DES [7]. In the 
future, the use of novel technologies may provide better 
clinical outcomes.

 *	 Yuichi Saito 
	 saitoyuichi1984@gmail.com

1	 Department of Cardiovascular Medicine, Chiba University 
Graduate School of Medicine, 1‑8‑1 Inohana, Chuo‑ku, 
Chiba 260‑8677, Japan

http://crossmark.crossref.org/dialog/?doi=10.1007/s12928-020-00731-w&domain=pdf


21Contemporary coronary drug‑eluting and coated stents: a mini‑review﻿	

1 3

Ta
bl

e 
1  

D
ru

g-
el

ut
in

g 
an

d 
co

at
ed

 st
en

ts

C
on

te
m

po
ra

ry
 c

or
on

ar
y 

D
ES

 a
nd

 a
 d

ru
g-

co
at

ed
 st

en
t u

se
d 

in
 Ja

pa
n 

ar
e 

lis
te

d.
 D

iff
er

en
t s

te
nt

 si
ze

s m
ay

 b
e 

av
ai

la
bl

e 
ou

ts
id

e 
Ja

pa
n

C
oC

r 
co

ba
lt–

ch
ro

m
iu

m
, D

ES
 d

ru
g-

el
ut

in
g 

ste
nt

s, 
NA

 n
ot

 a
pp

lic
ab

le
, P

C
L 

po
ly

(e
-c

ap
ro

la
ct

on
e)

, P
D
LL

A 
po

ly
-d

, l
-la

ct
ic

 a
ci

d,
 P
LG

A 
po

ly
-la

ct
ic

 c
o-

gl
yc

ol
ic

 a
ci

d,
 P
LL

A 
po

ly
-l

-la
ct

ic
 a

ci
d,

 P
tC
r 

pl
at

in
um

–c
hr

om
iu

m
, P

t-I
r p

la
tin

um
–i

rid
iu

m
, P

VD
F-
H
FP

 c
o-

po
ly

m
er

 o
f v

in
yl

id
en

e 
flu

or
id

e 
an

d 
he

xa
flu

or
op

ro
py

le
ne

a  4.
7 

an
d 

7.
8 

μm
 o

n 
th

e 
ab

lu
m

in
al

 a
nd

 lu
m

in
al

 si
de

s
b  60

 μ
m

 fo
r 2

.2
5–

3.
0 

m
m

 st
en

ts
 a

nd
 8

0 
μm

 fo
r 3

.5
–4

.0
 m

m
 st

en
ts

c  Pr
ox

im
al

 tw
o 

se
gm

en
ts

 h
av

e 
4 

(2
.2

5–
3.

5 
m

m
) o

r 5
 (4

.0
 m

m
) l

in
ks

d  81
 μ

m
 fo

r 2
.0

–4
.0

 m
m

 st
en

ts
 a

nd
 9

1 
μm

 fo
r 4

.5
–5

.0
 m

m
 (n

ot
 av

ai
la

bl
e 

in
 Ja

pa
n)

 st
en

ts
e  Ev

er
y 

4t
h 

cr
ow

n 
la

se
r f

us
ed

 (e
ve

ry
 5

th
 c

ro
w

n 
fu

se
d 

in
 th

e 
2.

75
 a

nd
 3

.0
 m

m
 p

la
tfo

rm
s)

. A
pp

ro
xi

m
at

el
y 

1.
5 

lin
ks

 fo
r 2

.0
–3

.0
 m

m
 st

en
ts

 a
nd

 a
pp

ro
xi

m
at

el
y 

2.
5 

lin
ks

 fo
r 3

.5
–4

.0
 m

m
 st

en
ts

f  A
 b

le
nd

 o
f t

he
 M

ed
tro

ni
c 

pr
op

rie
ta

ry
 c

om
po

ne
nt

s (
a 

hy
dr

op
ho

bi
c 

C
10

 p
ol

ym
er

, a
 h

yd
ro

ph
ili

c 
C

19
 p

ol
ym

er
, a

nd
 w

at
er

-s
ol

ub
le

 p
ol

yv
in

yl
 p

yr
ro

lid
in

on
e)

g  A
n 

ad
di

tio
na

l c
irc

um
fe

re
nt

ia
l l

ay
er

 o
f a

nt
i-C

D
 3

4 
an

tib
od

ie
s i

s a
pp

lie
d 

on
 th

e 
ste

nt
 st

ru
ts

 o
n 

to
p 

of
 th

e 
po

ly
m

er
 to

 c
ap

tu
re

 c
irc

ul
at

in
g 

en
do

th
el

ia
l p

ro
ge

ni
to

r c
el

ls
h  55

 μ
m

 fo
r 2

.2
5–

3.
0 

m
m

 st
en

ts
 a

nd
 6

5 
μm

 fo
r 3

.5
–4

.0
 m

m
 st

en
ts

i  Pr
ob

uc
ol

 (a
bl

um
in

al
 c

oa
tin

g)
 m

im
ic

s t
he

 fu
nc

tio
n 

of
 a

 p
ol

ym
er

 b
y 

re
ta

rd
in

g 
th

e 
re

le
as

e 
of

 si
ro

lim
us

j  11
4 

μm
 fo

r 3
.5

–4
.0

 m
m

 st
en

ts
 a

nd
 1

20
 μ

m
 fo

r 2
.5

–3
.0

 m
m

 st
en

ts
k  2 

lin
ks

 fo
r 2

.5
–3

.0
 m

m
 st

en
ts

 a
nd

 3
 li

nk
s f

or
 3

.5
–4

.0
 m

m
 st

en
ts

l  B
io

lim
us

 A
9 

is
 d

ire
ct

ly
 c

oa
te

d 
to

 th
e 

m
ic

ro
-s

tru
ct

ur
ed

 a
bl

um
in

al
 su

rfa
ce

 w
ith

 n
o 

po
ly

m
er

St
en

ts
M

an
uf

ac
tu

re
St

ru
t m

at
er

ia
l

St
ru

t t
hi

ck
-

ne
ss

 (μ
m

)
N

um
be

r o
f 

lin
ks

Po
ly

m
er

Po
ly

m
er

 ty
pe

Po
ly

m
er

 
th

ic
kn

es
s 

(μ
m

)

C
oa

tin
g 

m
et

ho
d

A
bs

or
pt

io
n 

tim
e 

(m
)

D
ru

g
D

ru
g 

el
u-

tio
n 

tim
e 

(m
)

St
en

t d
ia

m
-

et
er

 (m
m

)
St

en
t l

en
gt

h 
(m

m
)

D
ES

X
IE

N
C

E 
Sk

y 
po

in
t

A
bb

ot
t

C
oC

r (
L6

05
)

81
3

PV
D

F–
H

FP
D

ur
ab

le
4.

7–
7.

8a
C

irc
um

fe
re

nt
ia

l
–

Ev
er

ol
im

us
4

2.
25

–4
.0

8–
38

X
IE

N
C

E 
X

pe
di

tio
n 

48

A
bb

ot
t

C
oC

r (
L6

05
)

81
3

PV
D

F–
H

FP
D

ur
ab

le
4.

7–
7.

8a
C

irc
um

fe
re

nt
ia

l
–

Ev
er

ol
im

us
4

2.
5–

3.
5

48

O
rs

iro
B

IO
TR

O
N

IK
C

oC
r (

L6
05

)
60

 o
r 8

0b
3

PL
LA

B
io

re
so

rb
ab

le
3.

5–
7.

4
C

irc
um

fe
re

nt
ia

l
15

Si
ro

lim
us

3
2.

25
–4

.0
13

–4
0

Sy
ne

rg
y 

X
D

B
os

to
n 

Sc
ie

n-
tifi

c
Pt

C
r

74
2c

PL
G

A
B

io
re

so
rb

ab
le

4
A

bl
um

in
al

3–
4

Ev
er

ol
im

us
3

2.
25

–4
.0

8–
48

Re
so

lu
te

 
O

ny
x

M
ed

tro
ni

c
C

oC
r w

ith
 

Pt
-I

r
81

 o
r 9

1d
N

A
e

B
io

Li
nx

f
D

ur
ab

le
6

C
irc

um
fe

re
nt

ia
l

–
Zo

ta
ro

lim
us

6
2.

0–
4.

0
8–

38

CO
M

BO
 P

lu
s

O
rb

us
N

ei
ch

St
ai

nl
es

s s
te

el
 

(3
16

L)
87

2
PL

G
A

 b
lo

ck
 

co
-p

ol
ym

er
g

B
io

re
so

rb
ab

le
 ≤

 5
A

bl
um

in
al

3
Si

ro
lim

us
1

2.
5–

3.
5

9–
33

U
lti

m
as

te
r 

Ta
ns

ei
Te

ru
m

o
C

oC
r (

L6
05

)
80

2
PD

LL
A

–P
C

L
B

io
re

so
rb

ab
le

 ≤
 15

A
bl

um
in

al
3–

4
Si

ro
lim

us
3

2.
25

–4
.0

9–
38

Po
ly

m
er

-f
re

e 
D

ES
C

or
ofl

ex
 

IS
A

R
 N

eo
B

.B
ra

un
 

M
el

su
ng

en
 

A
G

C
oC

r (
L6

05
)

55
 o

r 6
5 h

3
N

A
i

–
4i

A
bl

um
in

al
i

–
Si

ro
lim

us
3

2.
25

–4
.0

9–
38

D
ru

g 
co

at
ed

 st
en

t
B

io
Fr

ee
do

m
B

io
se

ns
or

s
St

ai
nl

es
s s

te
el

 
(3

16
L)

11
4 

or
 1

20
2 

or
 3

 k
–

–
–

A
bl

um
in

al
l

–
B

io
lim

us
 A

9
1

2.
5–

4.
0

14
–3

6



22	 Y. Saito, Y. Kobayashi 

1 3

Funding  None.

Compliance with ethical standards 

Conflict of interest  Yuichi Saito reports nothing to disclose. Yoshio 
Kobayashi reports research grants from Abbott Medical Japan, Japan 
Lifeline, and Terumo, and honoraria from Abbott Medical Japan, Bos-
ton Scientific, and Terumo.

References

	 1.	 Bangalore S, Toklu B, Patel N, Feit F, Stone GW. Newer-gen-
eration ultrathin strut drug-eluting stents versus older second-
generation thicker strut drug-eluting stents for coronary artery 
disease. Circulation. 2018;138:2216–26.

	 2.	 Iannaccone M, Gatti P, Barbero U, Bassignana A, Gallo D, de 
Benedictis M, et al. Impact of strut thickness and number of 
crown and connectors on clinical outcomes on patients treated 
with second-generation drug eluting stent. Catheter Cardiovasc 
Interv. 2019. https​://doi.org/10.1002/ccd.28228​.

	 3.	 Nakazawa G, Shinke T, Ijichi T, Matsumoto D, Otake H, Torii 
S, et al. Comparison of vascular response between durable and 
biodegradable polymer-based drug-eluting stents in a porcine 
coronary artery model. EuroIntervention. 2014;10:717–23.

	 4.	 El-Hayek G, Bangalore S, Casso Dominguez A, Devireddy C, 
Jaber W, Kumar G, et al. Meta-analysis of randomized clinical 
trials comparing biodegradable polymer drug-eluting stent to 
second-generation durable polymer drug-eluting stents. JACC 
Cardiovasc Interv. 2017;10:462–73.

	 5.	 Kobayashi T, Sotomi Y, Suzuki S, Suwannasom P, Nakatani S, 
Morino Y, et al. Five-year clinical efficacy and safety of con-
temporary thin-strut biodegradable polymer versus durable 
polymer drug-eluting stents: a systematic review and meta-anal-
ysis of 9 randomized controlled trials. Cardiovasc Interv Ther. 
2020;35:250–8.

	 6.	 Saito S, Krucoff MW, Nakamura S, Mehran R, Maehara A, Al-
Khalidi HR, et al. Japan-United States of America Harmonized 
Assessment by Randomized Multicentre Study of OrbusNEich’s 
Combo StEnt (Japan-USA HARMONEE) study: primary results 
of the pivotal registration study of combined endothelial progeni-
tor cell capture and drug-eluting stent in patients with ischaemic 
coronary disease and non-ST-elevation acute coronary syndrome. 
Eur Heart J. 2018;39:2460–8.

	 7.	 Madhavan MV, Kirtane AJ, Redfors B, Généreux P, Ben-Yehuda 
O, Palmerini T, et  al. Stent-related adverse events >1 year 
after percutaneous coronary intervention. J Am Coll Cardiol. 
2020;75:590–604.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1002/ccd.28228

	Contemporary coronary drug-eluting and coated stents: a mini-review
	Abstract
	References




