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Endovascular methods of diagnostics and treat-
ment have emerged already in mid-20th century, but
only by the end of this century they rose to promi-
nence in modern cardioangiology. With the advent of
interventional methods of myocardial revasculariza-
tion the possibilities of treatment of different forms of
coronary artery disease were significantly extended
(1). The development and the perfection of endovas-
cular techniques allowed to replace one method of
treatment by another due to the extension of indica-
tions for non-surgical treatment. From 1991 through
2001, the amount of interventional procedures for
coronary artery disease in the USA has increased by
7 times, while of direct surgical interventions — by
only 1,5 times(2).

Andreas R. Gruentzig can be named pioneer of an-
gioplasty. In 1974 he was the first to invent a polymer
balloon catheter with a fixed inflated diameter, and
already by mid-1977 he has performed to first suc-
cessful transluminal balloon angioplasty of a human
coronary artery (3).

With the accumulation of experience, during the
last decades, certain disadvantages of balloon an-
gioplasty have been revealed. These disadvantages
significantly influence the clinical course of the un-
derlying disease.

In the last decade of the 20th century the leading
place among all endovascular interventions on the
coronary arteries went to coronary stenting.

The first implantation of an intracoronary stent in
man was described by Sigwart et al. in 1987 (4). The
use of high pressure during stentimplantation in com-
bination with antithrombotic pharmacological support
has contributed to adequate blood flow restoration
in the coronary arteries. Herewith the procedure of
stenting was associated with low complication rate.
Initially stenting was applied in cases with threatening
coronary artery occlusion during transluminal balloon
angioplasty (5). According to Garas S.M. et al. (6), the
use of intracoronary stenting significantly decreased
the rate of restenosis — from 50% to 20-30% —
in comparison with balloon angioplasty. However it
did not completely solve the problem of restenosis.
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Stent insertion has provided a high rate of immediate
success and has allowed to avoid some serious com-
plications proper to PTCA: marked dissections, acute
coronary occlusions (7, 8, 9, 10). But the main ad-
vantage of stenting in comparison with balloon angio-
plasty consisted in a significant reduction of the rate
of restenosis — recurrent narrowing of the lumen of a
vessel previously subjected to angioplasty (11, 12).
The reduction of restenosis rate by 10-15% after
stenting as compared with balloon angioplasty was
firstly proved in 1993-1994 in the STRESS (13) and
BENESTENT (7) trials, that investigated the results of
coronary stenting and balloon angioplasty. The trials
have demonstrated an improvement of the results
after stenting in comparison with balloon angioplasty.
The authors concluded that after the procedure the
diameter of a stented vessel was increased in a far
greater degree than after PTCA, and in the long-term
the stented coronary arteries preserved a bigger in-
ternal lumen; herewith the extension of their angio-
graphic restenosis was decreased (31,6% vs. 42,1%,
p=0,046 in the work of Fishman D., et al., and 26%
p=0,02 — in the work of Serruys P. et al) (7, 13, 14).

Similar results were obtained by Rodriguez A. et
al. (15), Versacci F. et al. (16) and Antoniocci D. et
al. (17). The authors have demonstrated a decrease
of the rate of late restenosis in the stented group,
which, in its turn has contributed to a significant
reduction of the need of repeated endovascular
interventions (15, 16, 17).

Today coronary stenting is the most frequently
used method of heart revascularization. However the
damage of vascular endothelium and subsequent hy-
perplasia of the neointima developing mainly within
the first 6 months after stent insertion often causes
in-stent restenosis (18,19). According to most au-
thors, a restenosis is considered hemodynamically
significant if the vessel lumen in the site of dilatation is
reduced by > 50% of the reference diameter or 75%
of its surface area (20, 21, 22, 23).

In 1999, late in-stent stenosis was revealed in over
250.000 stented patients. For this reason worldwide
trials are being conducted with the aim to study the
causes of in-stent stenosis, the possibilities of its pre-
vention and the development of an optimal tactics of
treatment for the improvement of clinical prognosis
(24, 25). The mechanism of restenosis is well known:
it occurs due to a multitude of factors, such elastic
recoil of the vessels, thrombosis, neointimal hyper-
plasia and negative remodeling of the vessels (26).
Elastic recoil is caused to natural elastic properties of
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the blood vessels, manifested as a response to dilata-
tion. It occurs immediately after percutaneous trans-
luminal coronary angioplasty (PTCA). Thrombosis is
a consequence of endothelial damage, rupture of the
intima and damage of the middle layer of a vessel.
These damages lead to the accumulation of platelets
and the formation of a thrombus. The accumulated
platelets represent a source of attractants and mi-
togens for smooth muscle cells (SMC). Besides,
platelet-derived growth factor (PDGF), released by
endothelial cells and macrophages, is considered
as the main factor contributing to SMC migration. In-
flammation plays an important role in restenosis, as
leucocytes are found in the site of vascular damage
early and in great amount (26). According to Hofma
H. S., et al. (27), inflammation process plays a more
important role in the healing of arterial wall after
stenting, which can be explained by the presence of
a foreign body (stent) in the arterial lumen (28). An
important role is also played by neointimal hyperpla-
sia. Inthe involved vessel, the SMC enter into the pro-
liferation phase and move to the intima through the
damaged internal elastic membrane. An important
place in this process belongs to metalloproteinases.
They continue to divide and to synthesize the extra-
cellular matrix (ECM), which, In the end, forms the
volume of restenotic lesion. The components of ECM
— hyaluronan, fibronectin, osteopontin and vitronec-
tin — also contribute to SMC migration. Moreover,
the reorganization of ECM, as well as its replacement
with collagen can lead to the contraction of the vas-
cular wall. The adventitial myofibroblasts, playing an
important role in intima supply with proliferative cell
elements in restenosis, also divide and migrate in
the neointima. The adventitial cells also participate
in the process of vessel remodeling, as myofibro-
blasts are able to synthesize collagen and lead to
tissue contraction (26). Rogers and Edelman (29),
Edelman and Rogers (30) have demonstrated that
the damage and, as a consequence, the interrup-
tion of the integrity of the internal elastic membrane
is of key importance for intimal hyperplasia during
the development of in-stent stenosis. During stent
implantation, after primary balloon-induced injury
of the vascular wall with the rupture of internal elas-
tic membrane, one assists at an intensive prolifera-
tion of the intima. Its degree is proportional to the
depth of stent insertion. Thus, it has been shown,
that the hyperplasia of the intimal layer represents
a response to an external impact (lumen dilatation
with an inflated balloon and stent insertion) and is
proportional to the degree of mechanical damage of
the vascular wall’s structures (29, 30). The feasibil-
ity of using stents as a reinforcing device became
evident after experimental and clinical confirmation
of an important role of early elastic recoil and nega-
tive remodeling of the vessels in the development
of restenosis (31). Intravascular ultrasound (IVUS)
allowed to understand that the late lumen loss and
restenosis after PTCA are due not so much to intimal

hyperplasia, as to negative remodeling of the vessel.
Catala (32) has experimentally shown that the design
and the material of stent produce a significant on the
probability of restenosis development. An ideal stent
design should maximally limit smoot muscle cells
migration to the surface of the intima (32). Similarly,
Topaz and Vetrovek (28) came to the conclusion that
more dense, uniform reinforcement of the arterial
lumen contributes to more effective prevention of
neointimal growth.

Today two different tactics are being used for the
fight against restenosis — it can be treated or pre-
vented. The therapeutic tactics is based on the use of
mechanical methods, while the prevention of in-stent
stenosis formation is effectuated through the use of
pharmacological agents and new technologies of
stenting (including the use of new stents with antip-
roliferative properties) (33).

A drug-eluting stent (DES) usually contains a
metal base, a polymer layer with a drug absorbed
into or mixed with this layer, sometimes — a protec-
tive polymer layer preventing early drug washing out,
and the drug, as such.

The pharmacological agent must be able to inhibit
maximal amount of different components participat-
ing in complex process of restenosis (34, 35). All
know anti-inflammatory and histochemical agents,
immunomodulators, some antibiotics, as well as the
medications used in oncology for the decrease of
the intensity of cellular division in tumors, have been
tested (36). The biggest effect was obtained with only
two agents — Rapamycin (trade mark — Sirolimus)
and Paclitaxel (trade mark — Taxol) (37, 38).

By its chemical composition, Rapamycin belongs
to natural macrocyclic lactons and is a waste prod-
uct of Streptomyces hydroscopicus bacteria. By its
pharmacological properties Rapanycin is a cytostatic
agent — immunosuppressor (39). Its action is based
on the binding of cytozolic receptor FRBP 12, block-
ing of TOR enzyme, regulation of p27 level and decel-
eration of retinoblastoma protein phosphoration with
the block of cell cycle development at G1-S transition
(39). In vitro studies have demonstrated that Rapa-
mycin can suppress the division and the migration of
the SMC, and experimental models have proved its
capacity to reduce neointima formation in the area of
vascular wall damage (40, 41, 42).

Paclitaxel is an alkaloid derived from Taxus brevi-
folia, a well-known antitumoral agent producing a
powerful antiproliferative effect. The combination of
Paclitaxel and tubulin leads to cell blocking and divi-
sion in the phases G0O/G1 G2/M of the cellular cycle
(43, 44). In vitro and animal studies have demon-
strated the capacity of Paclitaxel to decelerate SMC
division and migration, to prevent neointima forma-
tion after catheter angioplasty (45, 46). An active
substance-containing polymer layer should possess
an absolute biocompatibility, perform mechanical
functions as well as provide necessary drug con-
centration. It means, that besides being non-toxic,
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it should follow the changes of geometrical configu-
ration during stent deployment and be resistant to
mechanical influences caused by balloon inflation.
Besides, local drug release must be maximally effec-
tive. The speed of drug release and its concentration
in the due site should be predictable and controllable
(41, 47). The first drug-eluting stents (DES) had been
coated with a cytostatic agent only. Currently used
DES possess a new important component — an ad-
ditional coating made of biocompatible polymer. In
the absence of polymer up to 40% of the drug is lost
through the mechanical and chemical processes be-
fore stentimplantation, and complete wash-out of the
drug occurs before the occurrence of the expected
restenosis; for this reason controlled endothelization
does not occur and the rate of early thromboses in-
creases (48). Biodegradable polymers are the most

recent innovations in this field. Contacting with the
biological environment of the living organism, these
polymers can dissolve without changing their mo-
lecular mass, or get biodestructed under the impact
of the following mechanisms: hydrolysis with the
formation of oligomeric and monomeric products,
enzymatic hydrolysis and cytophagous destruction
(organism’s protective cellular response) (49, 50). In
first trials the stents with polymer coating did not only
decrease proliferation, but even enhanced it due to
their toxicity (51). Newer phosphoryl choline-based
polymer coatings have demonstrated better biocom-
patibility and reduced the rate of DES thromboses
(52), which allowed to consider these coatings as
a transport mean for local delivery of drugs aimed
to dosed release into the stented vascular wall area
(53). Due to polymer coating, the drug is released in

Table 1.
Comparative charateritics of drug-eluting stents
Manufacturer B_o stqq Cordis Abbot Biosensors Medtronic
Scientific
Article Taxus Liberte Cypher Select | Xience V. BioMatrix Endeavor
Resolute
Platform Taxus Express Bx Sonic Multi Link Vision |S-stent Driver

Stent material

Stainless steel

Stainless steel

Cobalt-chromi-
um

Stainless steel

Cobalt-chromi-
um

coating, um

Primary coating |No Parylene c No Parylene c Het
Third layer No Polybutyl meth- |No No Polivinil pirrolidi-
acrylate none
Polymer Polyvinylidine Poly ethylene Polyvinylidine Polylactic acid Biolinx three-
fluoride co-vinyl fluoride (PLA) layer coating:
hexa fluropropy- |Acetate hexa fluropropy- upper layer —
lyene lyene hy(lj_r(_)p_rll_lc
: . polivinil pirro-
(PVDF-HFP) (PVDF-HFP) lidinone. middle
layer— hydro-
phobic hexil
methacrylate,
hedrophilic venyl
pirrolidinone
and venyl ac-
etate- medicinal
diffuse barrier;
hydrophobic
butyl methacry-
late- drug carrier
Dissolving No No No Yes, up to 6-9 No
polymer, term months
Hydrophile No No No Yes Yes/no
coating
Type of coating |Coated from all |Coated fromall |Coated from all |Applied at the Coated from all
sides (including |sides (including |sides (including |surface facing sides (including
the surface fac- |the surface fac- |the surface fac- |the arterial wall |the surface fac-
ing the arterial ing the arterial ing the arterial ing the arterial
lumen) lumen) lumen) lumen)
Agent Paclitaxel Sirolimus Everolimus Biolimus A9 Zotarolimus
ABT-578
Dose, ug/mm? |1 140 100 15,6 10
Thickness of 17,8 13,7 7,8 11 4.8

Coronary Stenting using XIENCE V DES: General Problems, Perspectives (a Review)



Interventional cardiology ‘

a homogenously dosed concentration and during a
pre-determined period of time corresponding to the
phases of vessel’s healing (41). The system of drug
delivery preserves its properties after sterilization,
is able to change its geometrical form and volume
following stent implantation and deployment and
is resistant to mechanical influence caused by bal-
loon inflation (52). The first prospective double blind
multi-center trial (RAVEL) compared the results of
angioplasty with Sirolimus-eluting stents and with
bare metal stents (Bx Velocity) in 238 randomized
patients with primary coronary lesions. At six months
the rate of restenoses in the Sirolimus group was 0%
vs. 26,6% in the control group. According to angiog-
raphy data, late decrease of arterial lumen (so-called
late lumenloss), as well as the number of MACE in the
Sirolimus group were significantly lower (54). SIRIUS
trial was the largest-scale study of Sirolimus-eluting
stents. It was conducted in 53 centers throughout the
USA and comprised 1101 randomly selected patients
with primary coronary lesions. The patients received
Sirolimus-eluting stents and bare metal stents. Final
results of the trial have demonstrated a significant
decrease of the rate of restenoses, late lumen loss
and necessity of repeated revascularization in the
Sirolimus group (55). Primary results of the use of
Sirolimus-eluting stents for the treatment of in-stent
stenosis are equally encouraging. A non-randomized
study has shown the rate of restenosis below 10%.
In comparison with the standard coronary stent, a
Sirolimus-eluting stent offers better perspectives
for the prevention of proliferation of the neointima,
of restenosis and restenosis-related unfavorable
clinical events (26). At present there are many various
drug-eluting stents. Antiproliferative agents used in
most available stents are Rapamycin and Paclitaxel.
All stents without distinction are balloon-deployable,
processed with polymer coating containing a cyto-
static agent. The analogues of Rapamycin available
at the present time include: Everolimus (stent Xience
V, Abbot), Zotarolimus (stent Endeavor, Medtronic),
Sirolimus (stent Cypher select, Cordis), Biolimus-A9
(stent Biomatrix, Biosensors). These agents are used
in the coatings of second-generation stents. Com-
parative characteristics of the most widely used DES
are presented in Table 1.

While the use of stents for PCl can be compared to
a breakthrough resulting in a significant decrease of
the rate of restenosis (20), the advent of stents with
drug-eluting coating became a true revolution in the
treatment of the coronary artery disease (56).

The stent Xience V (Abbott Vascular, USA), is one
of the best second-generation stents. The safety and
the effectiveness of Xience V have been statistically
confirmed in numerous clinical trials comparing this
stent with bare metal stents as well as with other
second-generation stents.

Here is a brief summary of these trials

1. SPIRIT I. A 6-months (5 years) follow-up of 60
patients in comparison with a bare metal stent (Multi

Link Vision) revealed that the rate of MACE, including
death, myocardial infarction, emergency and elective
CABG was 7,14% for Xience V, and 18,75% for Multi
Link Vision (57, 58, 59).

2. SPIRIT II. The data of a clinical trial conducted
in a group of 300 patients and comparing the Xience
V stent with Paclitaxel-eluting stent Taxus Express2 /
Taxus Liberte, have been presented by P. Serruys at
58th Annual session of the American College of Car-
diology (ACC-2009). The rate of MACE at 6 months
was 2,7% for Xience V vs. 6,5% for Taxus; at 2 years—
6,6% and 11,0%, respectively. (60).

3. SPIRIT lll. (the results have been presented at
PCR-2008 in Barcelona, Spain, on May 13, 2008): In
a group of 1002 patients the rate of MACE decreased
at 2 years by 45% in comparison with Taxus stent
(6,0% for Xience V vs. 10,3% for Taxus) (61, 62, 63).

4. Meta-analysis of the data of SPIRIT Il + SPIRIT
Il trials has shown the following key results for Xience
V stent at 2 years follow-up: clinically significant
decrease of the risk of ischemia, caused by target
vessel failure by 31% in comparison with Taxus stent
(10,4 % for Xience V vs.14,7% for Taxus). The risk of
death from all causes decreased by 28% in compari-
son with Taxus stent (2,4% for Xience V vs.3,3% for
Taxus). The risk of cardiac death decreased by 28%
in comparison with Taxus stent (0,9% for Xience V
vs. 1,3% for Taxus). Besides, the authors have noted
clinically significant decrease of the risk of myocar-
dial infarction (Ml) by 45% in comparison with Taxus
(3,1% for Xience V vs. 5,6% for Taxus); clinically sig-
nificant decrease of the risk of ischemia caused by
target lesion revascularization (TLR) by 1% in com-
parison with TAXUS (4,1% for Xience V vs. 6,8% for
Taxus). Also a low rate of stent thrombosis between
the years 1 and 2 was noted (0,5% for Xience V and
0,8% for Taxus) (64).

5. SPIRIT IV. In September 2009, at TCT held
in San-Francisco, G. W. Stone has presented the
results of SPIRIT IV trial comprising 3690 patients,
including 1185 patients with diabetes mellitus
(32.2%). According to this study, the rate of MACE
decreased by 39% in comparison with Taxus stent
(4,2% for Xience V vs. 6,9% for Taxus). At 1 year
there was a significant reduction of the target lesion
failure in comparison with Taxus Express (Xience
V 4.2% vs. Taxus 6.8%). Besides, with the use of
Taxus the rate of ischemia-driven target lesion re-
vasculariztion (ID-TLR), was higher than with the
use of Xience V, with relative risk decrease by 46%
(2,5% for Xience V vs. 4,6% for Taxus). Also the
number of cases of cardiac death or target-vessel
revascularization decreased by 31% in comparison
with Taxus stent TAXUS (2,2% for XIENCE V vs.3,2%
for TAXUS). The number of myocardial infarctions
related to the target vessel decreased by 38% in
comparison with Taxus (1,8% for Xience V vs. 2,9%
for Taxus). The number of stent thromboses de-
creased by 80% in comparison with Taxus stent
(0,17% for Xience V vs. 0,85% for Taxus); with the
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use of Xience V the rate of thromboses in patients
with diabetes mellitus decreased by 40% in com-
parison with Taxus Express stent (0.8% vs.1.33%),
and in non-diabetic patients — by 94% (0.06%
vs.1%). A decrease of Target Lesion Failure (TLF)
was also noted in patients with small vessels — by
43% (3.9% vs. 6.8%), in patients with extended
stenosis — by 35% (4.5% vs. 6.9%), and in patients
with two and more involved coronary arteries — by
49% (5.1% vs. 10%) (65, 66).

6. Clinical trial Compare: on January 8, 2010 the
on-line resource Lancet published the results of a
large-scale clinical trial. P. C. Smits from Maasstad
Ziekenhuis hospital (Rotterdam, the Netherlands)
presented the results of comparison of Xience V
and Taxus stents. Over 1800 complex cases have
been randomized for this study in 1:1 ratio (60% —
with acute coronary syndrome, 73% — with type
B2/C lesions in the Taxus Liberte group and 74% —
with type B2/C lesions in the Xience V group). The fol-
lowing data are of utmost interest: at 1 year the use of
Xience V stent led to a significant reduction of MACE
in comparison with Taxus Liberte (6,2 % for Xience V
vs. 9,1 % for Taxus Liberte) — a decrease by 31%, as
well as to the decrease of the rate of stent thrombosis
(0,7 % for Xience V vs. 2,6 % for Taxus Liberte) — a
decrease by 74% (67).

7. Clinical trial Lesson I, aimed at the evaluation of
comparative effectiveness of Sirolimus-eluting stents
Cypher (Cordis) and Everolimus-eluting stents Xience
(Abbot). The authors have analyzed the data of 1532
patients who got Cypher stent during the period from
2004 to 2006, and of 1601 patients who received
Xience stents from 2006 to 2009. They have identified
1342 pairs comparable by their baseline clinical pa-
rameters. Clinical outcomes were followed for up to
3 years. The results suggested a statistically reliable
decrease of the number of Ml and target vessel revas-
cularization in the group of Xience (14,9% for Xience
vs. 18,0% for Cypher). The number of deaths was not
statistically different (6% for Xience vs. 6,5% for Cy-
pher). The group of Xience demonstrated a decrease
of the rate of definite and eventual stent thromboses
(2,5% for Xience vs.4,0% for Cypher) (67) .

8. The Leaders trials have revealed a tendency
towards the improvement of MACE with the implan-
tation of Biolumus A9 -eluting stents (BES) in com-
parison with Sirolimus-eluting stents (SES). Major
adverse cardiac events (MACE) have been noted in
15.7% patients with BES and in 19.0% with SES. In
the subgroups of patients with a history of MI, there
was a significant decrease of MACE among the pa-
tients with BES (9.6% vs. 20.7%). Another group of
patients with BES, which comprised patients with
Syntax score over 16, demonstrated a significant (by
57%) decrease of deaths in comparison with a group
patients with SES (4.6% vs. 10.4%) (68).

9. Essence-Diabetes trial has shown that Xience V
is more effective than Cypher for the treatment of cor-
onary lesions in diabetic patients. The trial comprised

280 patients with diabetes mellitus and angina or
confirmed ischemia and coronary arteries stenosis >
70% (with reference diameter of the vessel > 2,5 mm
and lesion’s length > 25 mm). Patients with the lesions
of the left main coronary artery and coronary grafts,
with chronic renal or hepatic failure and with bifurca-
tion lesions requiring stenting of the side branch were
excluded from the study. The patients were divided
into 2 equal groups. In 8 months after the intervention
control coronary angiography has been performed in
all patients.

Maximal lumen loss in the Xience V group was
lower than in the Cypher group (0,23 mm vs. 0,37
mm; P=0,02). Lumen loss inside the stent was 0,04
mm in the Xience V group and 0,18 mm in the Cy-
pher group (P=0,015). Segmental lumen loss was
0,11 mm in the Xience V group and 0,20 mm in the
Cypher group (P=NS). Restenosis over 50% was
notedin4,7% of patients from the Cypher group and
in none patient from the Xience V group (P=0,029).
Repeated intervention has been performed in 2,0%
of patients from the Xience V group and in 5,3% in
the Cypher group (P=0,085). During the follow-up
there was 1 case of eventual stent thrombosis in each
group (The results were presented by Young Hak Kim
at TCT-2010).

The complications of DES include intimal hemor-
rhages, incomplete healing, intimal inflammation and
medial necrosis (63, 69). Aneurysms, false aneu-
rysms, stent apposition, perforations, local vasculitis,
thrombosis, accelerated progressing of atheroscle-
rosis, fibrosis and systemic disturbances are potential
complications associated with DES implantation (69).
The IVUS-assisted studies of Colombo and Tobis (70)
have demonstrated that many stents were under-de-
ployed, which increased their blood-contacting sur-
face area (70). These data suggested the necessity
of more aggressive stent deployment during their im-
plantation using high pressure (71). At the same time
the studies of anticoagulant therapy have revealed
that the combination of antiplatelet Aspirin agents
with Ticlopidine, as well as the combination of Aspirin
with Clopidogrel is several times more effective than
Varfarin in the prevention of stent thrombosis (72).
These two new practical approaches to stenting have
significantly decreased the rates of stent thrombosis
and bleeding.

OnJuly7,2003, the company Cordis has appealed
to interventionists with an advice to strictly follow the
guidelines for the implantation of Cypher stents and
for subsequent patients’ care for the assurance of
maximal safety of the procedure. And on October
29, 2003, FDA has announced an investigation of the
causes of subacute thrombosis and related compli-
cations after Cypher implantation. As for 2005 (73),
FDA did not recommend the use of Sirolimus-eluting
stents in cases that were not definitely studied in ran-
domized trials, up to the discovery of true causes of
thrombosis (73). Antiproliferative agents do not stop
the process of neointima formation, but just delay
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it, and under their influence the process of endo-
thelization does not end by 6 months, but continues
further. Nevertheless this process leads to stepwise
decrease of minimal lumen of the dilated segment
of the artery. The growth of neointima does not stop
even after 12 months (74). Karvouni et al. (73) have
noted that by 15 months after Cypher (Sirolimus-
eluting) implantation, the stent was not covered by
the endothelium; at the same time BX Velocity (bare
metal) stent was completely endothelized. In 2005,
Waters (75) has presented 40 pathological cases
after DES implantation: in 24 of these cases there
was a thrombosis of the stented segment. It became
evident, that the delay of endothelization after DES
implantation prolong the time when the development
of complications is possible. These complications
include thrombosis — the most dangerous adverse
event after DES implantation (76).

Long-term follow-up of 746 patients in whom
Clopidogrel was stopped 6 months after stenting
(Basket-Late trial) have been presented in March
2006, at the Annual session of ACC (77). The study
revealed that within 1 year after the cessation of
Clopidogrel intake the rate of complications in pa-
tients with DES was reliably higher than in those with
BMS. Herewith in the group with DES there was a
tendency towards lower need in repeated PCI for re-
stenosis (78). Wenaweser at al. (77) have shown that
an angiographically confirmed stent thrombosis was
noted in 1,8% of cases. Almost one half of thrombo-
ses (41%) were late (on the average — in 453 days).
The majority of late thromboses (59%) occurred
more than one year after stenting (77).

One can suggest, that the obtained results, if they
are not accidental and are not related to some par-
ticularities of the trial, favor more prolonged (over 6
months) administration of Clopidogrel after the im-
plantation of DES. Eisenstein et al. (79) presented
the results of their study of 4666 patients followed for
6, 12, and 24 months after stenting. In patients with
bare metal stents prolonged Clopidogrel therapy had
no impact on the rate of death and Ml at 6-12 months
after the procedure. On the contrary, in patients with
DES the use of Clopidogrelfor 6, 12 and 24 months
was associated with the decreased rate of mortality
and Ml in all time intervals.

At present we assist at the introduction of new
techniques of stenting, including simultaneous use
of DES and BMS, the so-called “hybrid” stenting. A
group of ltalian researchers headed by Varani has
followed 2898 patients with coronary artery disease
who underwent multiple coronary stenting, from July
2003 through December 2006 (81). BMS have been
implanted in 1315 of these patients, DES — in 657,
and 926 patients had “hybrid” stenting. Long-term
results (2 years) suggest the absence of any signifi-
cant difference between the outcomes with the use
of DES and “hybrid” stenting. It has been shown that
isolated use of DES is more cost-effective in com-
parison with the use of only BMS.

Bertand et al. (82) have compared two groups of
patients: the patients from group 1 (n=161) received
only DES, while the patients from group 2 (n=201) —
a combination of DES and BMS. Long-term results of
“hybrid” stenting were found to be comparable with
the results of DES implantation. The authors have
confirmed the effectiveness of isolated use of DES in
coronary lesions with high risk of restenosis.

Conclusion: Sirolimus-eluting stents marked
the advent of a new generation of intravascular
devices. They have been followed by other stents
with similar and essentially different types of coat-
ing. Their apparition can be considered as a logical
evolutionary step in invasive cardiology, while the
decrease of the risk of restenosis can mean the be-
ginning of a new era in revascularization. Certainly,
significant decrease of the rate of restenosis and
TLR with the use of DES (in comparison with BMS)
has been proved by multiple trials, and constitutes
the main advantages of these stents. A representa-
tive of second generation of DES, Everolimus-elut-
ing stent Xience V, is superior to Sirolimus-eluting,
as well as to Paclitaxel-eluting stents. Today we as-
sist at the development and successfully introduc-
tion of a third-generation DES — with PLA-based
biodegradable coating, that has been shown to be
safe and effective in early, as well as in long-term
follow-up (68). However, the true innovation in this
field was the advent of new stents, implanted into
the thrombotic vessels. After the implantation they
dissolve within about 2 years leaving the vessel
patent in the absence of a permanent metallic im-
plant (80).
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