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Abstract

Amag: Bu calgmada semptomatik koroner arter hagtahle
Ephesos stent uygulamalarinin klinik ve anjiyodcaonug-
larini incelemek amdgnmstir. Ephesos stent, yeni, ba
expandibl, paslanmaz celikten yapgme multiselliler di-
zayni olan bir stenttir.

Gereg ve Yontemler:Agustos-2001veubat 2003 tarihleri arasia
klini gimizde randomize 137 hastada Ephesos stent kuttanil
tercih edilm§, 7 hastada kilavuz tel ile geciledi# icin sten
yerlsstirilememigtir. Takip doneminde 20 hslan Klinik w
anjiyografik veri elde edilemesive hastalar ¢aima dsi bira-
kilmistir. Bu ¢alsmada bsarili bir sekilde intrakoroner Ephes
stent yerlgtirilen, klinik ve anjiyografik takiplerin yagabildigi
110 hastanin 163 lezyonuna ait sonuglar incelginnilastala-
rn ¢agu kararsiz angina pektoris (%63) tanisi ile yatisti. in-
celenen lezyonlarin %36.7’si B ve C tipi idi. Hdastedan hicbi-
risinde stentin yerlgirlememesi veya akutubakut stel
trombozu gibi bir problem izlenmedi. Hastalardarsipde has-
tane ici ddonemde non-Q Ml ggtli

Tartisma: 6 aylik olaysiz ygama orani %77.3 olarak saptandi. Alti
aylik takipte hastalarin hi¢ birinde 6lim kaydedilzken, :
hastada non-Q MI, 3 hastada daviQgozlendi. Bu hastal.
anti-iskemik ve anti-agregan ilaclarini kullanmawe terk et-
tikleri sigara akkanligina geri dénmglerdi. Ylzon hastay
kontrol koroner anjiyografi yapildi. Anjiyografikestenoz o-
rani %18.1, klinik restenoz orani %24,5 olarak aagt Top-
lam 25 hastada tekrargaauli balon dilatasyon yapildi.

Sonuglar: Bu sonuglar, yiksek riskli hastalari da ree nati
koroner arter hasta@ tedavisinde, Ephesos stentiasteno
orani ve istenmeyen 6nemli kardiyak olay @kiin diuk
olmasi nedeniyle guvenle kullanilabilgoa gostermgtir.

Anahtar Kelimeler: Efesus stent, olaysiz gam, restenoz
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Purpose: This study was conducted to evaluate the clinice
angiographic results of the Ephesos stent implimtén pa-
tients with symptomatic coronary artery diseasehesp
stent is a new balloonxpandable, stainless steel, tub
stent with multicellular design.

Material and Methods: Between August 2001 and Febrt
2003, Ephesos stent was selected for treatmentitidad
coronary artery disease in 137 patients. The lssmulc
not be passed through in 7 patients. The followdeja o
twenty patients were lost and these patients wecti@ec
from the study. Study group was consisted of 1liept
with native coronary artery disease. The Ephescs ima
planted in 110 patients with 163 de novo lesions.

Results: Most of the patients had unstable angina (%6360
36.7% of lesions were type B and C. Mean lesiogtlemwa:
12.74#4.7, and 62 % of lesions were < 3 mm in referenee |
men diameter. Neither stent deployment failure acute
sub acute stent thrombosis occurred. 2 patientsnbadl
wave myocardial infarction during hospital stay.eTh
month evenfree survival rate was 77.3%. No patients
during six months follow-up. 2 patients had @rMI and :
patients had Q-MI within six mohs. Control angiograpt
data was obtained in 110 patients. Angiographiteresi:
rate was 18.1%. Clinical restenosis rate was 24,B&&nty
five patients had repeat target lesion balloorntatien.

Conclusion: This results shows that Ephesos stent is a sal
effective choice with low incidence of major adwecardia
event and restenosis rate within six months follgwperiot
for the prevention of restenosis in these relagivegh-isk
patients.
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The development and widespread use of
coronary stents has probably been the single most
significant advance in the field of interventional
cardiology over the last 10 years. The use of it ste
at the time of coronary artery dilatation is now
carried out in more than 70% of all intra-coronary
angioplasty procedures and so, in many ways,
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coronary angioplasty has become coronary Procedures were performed using standart an-
stenting. Despite this achievement, coronarygioplasty tecnique with an 8 French (Fr) guiding
stenting is still perceived as a relatively immatur catheter via the femoral artery approach. A bolus
technology. There is still very significant and of 100 IU/kg of heparin was administered intra-
important debate concerning its exact role. Stentarterially after insertion of the vascular access
designs, stent technologies and stent coatingsheath. Target lesions were initially treated with
continue to challenge the interventional appropriate balloon dilatation. The reference di-
cardiologist to try and utilize them to their best ameter of target vessel was estimated visually, and
ability. The increased cost of stenting representsstent size was determined based on a stent-to-
financial challenges that have been taken up to artery ratio of 1.1:1 to 1.2:1. The stents were de-
greater or lesser extent in different health-careployed at 8-14 atmospheres (atm.) and high-
systems and countries (1). pressure balloon inflation (to 14 atm.) was then

The Ephesos stent (Nemed Corporation, Istan-2Pplied with a non-compliant short balloon to
bul, Turkey) is a new balloon-expandable, 8v0id distal dissection.
stainless-steel, tubular stent. We evaluate the im-  Post-procedure medication protocol
mediate and long-term clinical and angiographic and medication and follow-up
results following Ephesos stent implantation in

) ) ) : After successful stent implantation, heparin
patients with native coronary artery disease.

was not routinely administered unless there was a

. clinical indication, such as a large residual disse
Material and Methods tion. Femoral sheaths were removed 4-6 hours

Patients after the procedure. Aspirin 100-300 mg once daily

Patients were consecutively selected for en-and ticlopidine 250 mg twice daily were continued
rolment if there was symptomatic coronary artery for 4 weeks and aspirin was there after 100-300 mg
disease or positive functional testing, and an-once daily indefinitely. Electrocardiograms (ECG)
giographic evidence of single- or multi-vessel dis- Were recorded immediately post-procedure, then
ease with a target lesion stenosie®6% in a>2.5  daily before discharge. If the patient had recurren

mm vessel. Patients were excluded if there was lef€h€st pain post-procedure CK-MB level was meas-

main disease>60%), recent myocardial infarction grgtcl ar}d ao:dititonal ECGdWa;' perfgrr;eg. The m?-
(MI) (<7days), contraindications to anti-platelet jority of patients were discharge . ays post-
therapy, or= 3 stents needed for 1 target site. The procedure. Follow-up coronary angiography was

protocol of the study was approved by the Ethical Eztr:()jr.med at 6 months, o earlier if clinically ind
Committee of Scientific Research Programmes of
Abant izzet Baysal University Diizce Medical Angiographic analysis
School. An informed consent form was read and Quantitative coronary angiographic analysis
signed by every patient. was performed at Angiographic Laboratory of
Cardiology Department of Duzce Medical Faculty
of Abant izzet Baysal University using the quanti-
The Ephesos stent is a variable size long,tative coronary analysis system (AET-med S.P.A.,
stainless-steel, laser-cut, tubular, slotted-tulé-m |taly). Angiographic measurements were obtained
ticellular device mounted on a customized, non-during end-diastole using the image that showed
compliant, polyethylene terephthalate (PET), non-the greatest narrowing, without overlap and with
tapered balloon with a short balloon overhangthe least degree of foreshortening. Intra-coronary
(0.5mm). In the unexpended state, the crossingnitroglycerin was administered at baseline and
profile is 0.048". All of the stents used were ffirs final angiography. Measurements of the reference
generation type. vessel diameter, minimal lumen diameter (MLD)

Stent description and implantation
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and percent diameter stenosis were determined by Results

average of 2 orthogonal views. The index reference  From August 2001 to February 2003, 137 pa-
diameter was the average of proximal and distaltients were selected as non-randomised fashion to
reference vessel diameters. Lesion length wasntracoronary Ephesos stent implantation. Stent
measured on the baseline angiography using th&vas not successfully implanted for 7 patients be-
“shoulder-to-shoulder” definition. Lesions were cause of the inability to pass through the lesipn b
characterized according to the modified Americanthe guide wire. Successfully clinical and an-
College of Cardiology/American Heart Association giographic follow-up data were achieved about
(ACC/AHA,) classification. Changes in MLD were patients with Ephesos stent in 110 patients for 163
expressed as acute gain (post-procedural MLDdifferent lesions. Baseline clinical and an-
minus pre-procedural MLD), late loss (post- giographic data of the patients are summarised in
procedural MLD minus 6-month follow-up MLD), Table 1. There was a high proportion of patients
net gain (acute gain minus late loss), and lossxnd with hypertension (40%) and unstable angina
(late loss/acute gain). Angiographic restenosis wag63,3%). Prevalence of patients with diabetes mel-
defined as re-narrowing of target lesion > 50% litus was 21,8%. 36,9% of patients had type B and
based on a single worst view. Clinical restenosisC lesions according to ACC/AHA classification
rate was defined as the major adverse coronaryTable 1). Angiographic characteristics of the
events (acute coronary syndrome, AMI, stroke andstudy group are shown in Table 2.

revascularisation need) seen during the follow-up
period. Q-wave myocardial infarction was defined
as the development of new abnormal Q-waves no
present at the baseline in association with CK-MB
enzyme elevation of three times the upper normal
limit and non-Q wave myocardial infarction was
defined as CK and CK-MB elevation of three times
the upper normal limit.

Mean reference Ilumen diameter was
t2,74t0,42 mm and overall 62% of the lesions were
under 3 mm in diameter. In 7 cases the lesions
could not be passed through with the guide wire
among 137 patients. Procedural success rate was
94.8%. No stent deployment failure occurred (de-
vice success rate was 100%). The mean pressure
used for stent deployment was H24 atm. The
acute gain was 1,48,48 mm. Direct stenting was

Demographic, clinical and technical data were feasible in 52 (40%) patients and predilatation of
prospectively entered into a computerized data-lesions were performed in 60% of patients using
base. All patients were interviewed and examinedundersized balloons (2 mm in diameter and 20 mm
monthly. Follow-up coronary angiography was in length) by an average pressure of 8 atm for 60
performed 6 months after the procedure. If a revas-
cularization procedure involving the target sitel ha
been performed before the 6-month angiography,
the findings of the most recent angiography2(
months after the initial procedure) were used as

Data collection and statistics

Table 1.Baseline clinical characteristics (n=110)

data for follow-up angiography.

Characteristics Number (%)

o i ] Age (years) 57.8+11.4
Statistical analysis was performed with SPSS male 85 (62.5)
8.0 for Windows (Statistical Package for Social Hypertension 44 (40)
. . . Diabetes Mellitus 24 (21.8)
Sciences). Contlnuoqs variables are expressed & jyperlipidemia 36 (32.7)
meantSD. Restenosis was considered as a cate Current smokers _ 32 (29)
gorical variable and categorical variables were Prior myocardial infarction 34 (30.9)
. . . . Prior coronary angioplasty 10 (9)
compared using the chi-square test (diabetes melli prior coronary artery bypass grafting 8(7.2)
tus, hyperlipidemia, lesion complexity, and stent Unstable angina 70 (63.6)
Multivessel disease 32 (29)

size of 3.5 mm or more vs. smaller stents).
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Table 2 Baseline angiographic characterics in 110 angiographic follow-up data were obtained in 110

patients (n=163 lesions)

Characteristics

Number (%)

Target coronary artery
Left anterior decending artery
(LAD) only
Left circumflex artery (CX) only
Right coronary artery (RCA) only
LAD+RCA
LAD+CX
CX+RCA
LAD+CX+RCA

Lesion morphology
Eccentricity
Irregularity
Calcification
Angulation
Tortuosity
Bifurcation
Total occlusion

Lesion complexity (ACC/AHA)
A
B1

B2
C

63 (38.6)

24 (14.7)
44 (26.9)
8 (4.9)
13 (7.9)
6 (3.6)
5 (3)

94 (57.6)

34 (20.8)

23 (14.1)
18 (11)

10 (6.1)
4(2.4)
0 (0)

103 (63.1)
48 (29.4)
9 (5.5)
3(1.8)

patients at an average of ¥#&3 days). The binary
restenosis rate=60% stenosis at six months fol-
low-up) was 18,1%. The analysis of restenosis rate
according to the lesion type revealed that, resteno
sis in type A, B and C lesions were 10,6%
(11/110), 12,3% (7/57) and 66% (2/3), respec-
tively. Data demonstrated a 1446 mm maxi-
mum lumen diameter at the end of the study (Table
3).

Early and late clinical outcomes of the patients
are shown in Table 4. None of the patients were
lost during the procedure and all of them were
alive at the end of the six-month follow-up period.
Two patients had acute Ml (one Q-wave and one
non-Q-wave) in hospital stay after the procedure.
They were treated by urgent balloon angioplasty.
In late follow-up time 2 patients had non-Q Ml and
3 patients had Q-wave MI. The patients with non-
Q wave MI and one patient with Q wave MI had
repeated balloon angioplasty. 2 patients with Q
wave MI could not be performed angioplasty due
to late admission. All other patients were major
cardiac event-free during the overall follow-up

seconds. Any events such as stent lost, stent-dislatime. 25 (22.7%) of the patients were undergone
cation or balloon burst before optimal deployment, target vessel revascularisation at the end of six
acute or sub-acute stent thrombosis did not occurmonth. Angiographic restenosis rate was (20/110)
Six months control angiography could be per- 18,1% and clinical restenosis rate was (27/110)
formed in 84.6% of the patients. (Quantitative 24,5%.

Table 3.Peri-procedural and 6-month angiographic charatiesi (n= 163 lesions)

Characteristics Pre-procedure Post-procedure 6-month
Reference lumen diameter (mm) 2.74:0.42 2.8%0.28 2.7@0.34
Reference diameter < 3mm (%) 62 60 76
Minimum lumen diameter (mm) 1.02+0.46 2.420.33 1.840.46
Percent diameter stenosis (%) 82+16 16t4 3414
Lesion length (mm) 12747 e e
Maximum inflation pressure (atm) e 11426 -
Binary restenosis (>50%)  semeeeeeee e 20(%13
Pattern of restenosis (%)

Focal (<10mminlength)  ——— 12(60%)

Diffuse @1Omminlength) e e 8(40%)
Acute gain(mm) e 143048 e
Late loss(mm) e e 0.72+0.44
Loss index 0.46t0.34
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Table 4. Clinical outcomes for patients (n=110) In our patient group, neither stent deployment

failure nor acute-subacute stent thrombosis oc-
Events Number (%) curred. 2 patients had non-Q-wave myocardial
Early infarction during hospital stay.

Composite primary endpoint .

Death 0 The 6-month event-free survival rate was
gon-Q Wl\fjll\l/e M 11((8-3;/0)) 77.3%. No patients died during six months follow-
-wave 970 . .
Target vessel revascularization 2(1.8%) up. 2.p§1t|en.ts had non-Q Ml and 3_pat'ent_s had Q-
Late (31-180 days) MI within six months. Control angiographic data

Compﬁsite primary endpoint was obtained in 110 patients. The loss index was
Deat 0 : . .

Non-Q wave M 2(1.8%) 0.46t0.34. Anglggraphlp restgnoss rate. was
Q-wave Ml 3(2.7%) 18.1%. Twenty five patients with restenosis had
Target vessel revascularization 20(18,1%)  repeat target lesion revascularization.

All (0-180 days)

Composite primary endpoint Many different stents were evaluated by the
Death 0 : : ; ;
Non-Q wave Mi 2(1.8%) investigators and the results Wgre published in the
Q-wave Ml 3(2.7%) last decade. Our results; device and procedural
Target vessel revascularization 25(22.7%) success rates, lesion length, diameter and complex-

Angiographic restenosis rate 20(18,1%) i ; _ ;
Clinioal restencais rate 27(24.5%) ity were comparable with these data (2-10). During

the follow-up period, 22.7% of the patients had re-
revascularisation of the target vessel, which is
moderately high, possibly because of the differ-
ences in the patient’s cohort with respect to kesio
characteristics. Angiographic restenosis rates were
Discussion also compatible with the previous data (5-10).The
angiographic restenosis rates reported in

The search for a better stent continues SinceBENESTENT 2 and MIAMI trials were 16% and

randomised trials demonstrated that stents wer . . . .
. . 2%, respectively (8-10). This is especially impor-
able to reduce restenosis rates with respect to per . L
tant when the baseline characteristics of the pa-

;um:ir:g:iléi ;;a:;i\llj;zlgr?rl]oﬁ)n?;p:ssgen(tl)'roﬁﬁzgggtients were concerned, in which 21,8% of them had
PP 9 P DM and 62% had a reference lumen diameter of

such as drug-elution, self-expansion or blodegrad-<3 mm. The results of this study indicate a poten-

able product usage; newer conventional stent gen_fial benefit of Ephesos stent for the prevention of

eration goes on. Ephesos is one of these and it is . o .
. - . Stent thrombosis and restenosis in these relatively
available for clinical practice for about four ysar . . .
. . high-risk patients.
in Turkey. To our knowledge, there is only one
single centre experience with this stent in the lit Study limitations: This study is an open, non-
erature but it is not English language. Batyraiév  randomised, single-centre; prospective trial and we
al. evaluated Ephesos stent in 168 patients withconclude that Ephesos stent is a safe and effective
198 lesions and reported the restenosis rate as 12%hoice with low incidence of major adverse cardiac
and target vessel revascularisation as 12.1% at sievent and restenosis rate within six months follow-
month’s follow-up (6). Niiazova-Karben et al. up period. Other limitations are absence of com-
from the same centre evaluated the usage ofarison with reference stents such as Palmaz-Shatz
Epheos stent in 23 patients with acute myocardialstent and absence of intravascular ultrasound
infarction complicated with cardiogenic shock and analysis. But, our results should be compared with
stents were deployed successfully in all patientslarger-scale, randomised studies with other stent

7). types.
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