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Abstract
Aims: The safety and efficacy of direct stenting with the Endeavor stent is unknown. The acute and 9 month

outcome after direct stenting vs. predilatation was tested in a multicentre, prospective, single-arm study. 

Methods and results: 300 patients were treated with the Endeavor stent for a single, previously untreated

coronary artery stenosis (vessel diameter 2.25 to 3.75 mm; lesion length 14 to 27 mm). Predilatation was at

discretion of the operator for lesions < 20 mm in length but mandatory for lesions > 20 mm. Angiographic

follow-up at 8 months was prespecified for the first 150 consecutive patients. Out of 296 patients,

126 (42.6%) underwent direct stenting and 170 (57.4%) predilatation. Patients in the direct stenting group

were younger (62.9 years vs 65.3 years, P=0.04) and lesions were predictably more proximally located and

shorter (14.29 mm vs 18.16 mm, P<0.0001), with larger pre-procedural minimum lumen diameter.

Success rate was 92.9% with direct stenting vs. 95.3% with predilatation (P=0.45). At 8 months, late loss

was not significantly different between groups. The rate of MACE at 9 months was 10.6% with direct stent-

ing vs. 10.2% with predilatation (P=1.00). There were no occurrences of stent thrombosis in either group.

Conclusion: Direct stenting with the Endeavor stent as deemed feasible by the operator, was safe and effec-

tive, and comparable to the results of implantation following predilatation. 
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Introduction
Direct stenting refers to stent positioning and deployment without

prior dilatation of the stenosis. With bare metal stents, this technique

has been found to be safe and feasible for the treatment of lesions

in native coronary arteries1,2. The technique has also been found 

to be 20% to 40% less expensive than the customary predilatation

procedure because it removes the cost of balloons and shortens 

procedural time3. The Endeavor stent combines the cobalt-alloy

Driver Coronary Stent (Medtronic Vascular, Santa Rosa, CA, USA)

with the antiproliferative agent zotarolimus (Abbott Laboratories,

Chicago, IL, USA) that is eluted from a biomimetic phosphorylcholine

polymer coating. In the pivotal Endeavor II study, a prospective, 

randomised, double-blind, multicentre trial of 1,197 patients, the

Endeavor stent significantly reduced the rates of clinical and angio-

graphic restenosis at 9 months as compared with the bare metal

Driver stent4. It is unclear, however, whether direct stenting might

affect the performance of drug eluting stents either by damaging the

polymer coating or by altering the programmed drug release. 

To answer this questions, 300 additional patients with stenotic

lesions of native coronary arteries were added to the Endeavor stent

arm of the Endeavor II study as a “continued-access registry”. The

initial study protocol was altered to allow direct stenting for lesions
< 20 mm in length. We report the procedural success and the

acute and 9 month safety and efficacy results of direct stenting with

the Endeavor system vs. deployment of the Endeavor stent follow-

ing predilatation. 

Methods

Patients and protocol

Fifteen sites in Germany and The Netherlands participated in this

study. Patients who had single-vessel or multiple-vessel disease, with

either significant stenosis or total occlusion and clinical evidence of

ischaemic heart disease, or a positive function study and who were

undergoing percutaneous coronary intervention for a single, previ-

ously untreated lesion in a native coronary artery were considered 

for enrolment. Major exclusion criteria were a left ventricular ejection

fraction < 30%; significant (> 50%) stenosis proximal or distal to the

target lesion; occurrence of myocardial infarction (MI) within the pre-

ceding 72 hours; contraindications or allergy to aspirin, heparin,

clopidogrel, cobalt, nickel, or chromium; a history of sensitivity 

to contrast media; a serum creatinine level > 2.0 mg/dL (177 µmol

per litre); a leukocyte count < 3,000 cells/mm3 or a platelet count

< 100,000 cells/mm3 or > 700,000 cells/mm3; current participation

in other investigational trials; or any coronary interventional proce-

dure within 30 days before or after implantation of the stent system.

Angiographic inclusion criteria were a reference vessel diameter 

of 2.25 to 3.75 mm and a lesion length of 14 to 27 mm, as estimat-

ed by the operator. Angiographic exclusion criteria included a left

main or ostial target lesion or a lesion within 5 mm of the left ante-

rior descending, left circumflex, or right coronary artery; massive

calcification of the target lesion; bifurcation lesion (defined by a side

branch more than 2.0 mm in diameter); and location of the target

lesion at or distal to a 45º bend in the vessel. The study was 

conducted according to the Declaration of Helsinki, the medical

ethical committees of all sites approved the study protocol, and writ-

ten informed consent was obtained from every patient.

The Endeavor zotarolimus eluting stent system

The Endeavor stent received European CE Marking in August 2005.

The Endeavor stent carries 10 µg of Zotarolimus per mm of stent

length. Zotarolimus is a synthetic analogue of sirolimus, and its

mechanism of action is similar. It binds with the intracellular protein

FKBP-12 to form a trimeric complex with the mammalian target 

of rapamycin (MTOR), thereby blocking mTOR signal transduction,

inducing cell-cycle arrest in the G1 phase and limiting cell division5-7.

The polymer phosphorylcholine coating is a synthetic copy of the

outer membrane of red blood cells and thereby has a high biovas-

cular compatibility. In animal studies, phosphorylcholine-coated

stents have demonstrated significantly less platelet adhesion 

compared with uncoated stents8. Delivery of ABT-578 by means 

of phosphorylcholine-coated stainless steel stents into the arteries 

of juvenile domestic pigs was found to significantly reduce neointi-

mal formation at 28 days compared with controls9. The Endeavor I

First-in-Man prospective trial of 100 consecutive patients with

symptomatic ischaemic heart disease due to de novo obstructive

lesions of native coronary arteries, found that conventional deploy-

ment of the Endeavor stent was safe and feasible and provided sus-

tainable clinical outcomes to 12 months with in-stent late loss 

of 0.33 and 0.61 mm, at 4 and 12 months respectively10. The inci-

dence of major adverse cardiac events (MACE) was 1% at 30 days

and 2% at 4 and 12 months. 

Stent implantation

Endeavor stents were implanted according to a standardised proce-

dure. Before catheterisation, patients received 300 mg of aspirin and

a 300 mg loading dose of clopidogrel. During the procedure, unfrac-

tionated heparin was administered to maintain activated clotting time

> 250 sec or between 200 and 250 sec if a glycoprotein IIb/IIIa

inhibitor was given. After stenting, patients were prescribed 75 mg 

of aspirin daily indefinitely and 75 mg of clopidogrel for 3 months. 

Predilatation was at the operator’s discretion for lesions that were

readily accessible and < 20 mm in length. If lesions were > 20 mm

in length and either moderately tortuous or calcified, predilatation

was mandatory. Stents were available in lengths of 18, 24, and

30 mm. In the event of edge dissection or incomplete coverage,

additional stents could be implanted, at the operator’s discretion, up

to a maximum of 48 mm. Postdilatation using short balloons was

performed at the operator’s discretion. Clinical follow-up was sched-

uled at 30 days, 6 months, 9 months, and yearly thereafter for

5 years. In addition, the first 150 enrolled patients were scheduled

to undergo angiographic follow-up at 8 months. 

Data management

The computerised database was maintained by the Harvard Clinical

Research Institute (Boston, MA, USA) to which the principal investiga-

tors had unrestricted access. All major adverse cardiac events (MACE)

were reviewed and adjudicated by an independent committee. 
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Endpoints and definitions

The primary endpoint was the 9-month MACE rate, defined as a

composite of death, recurrent Q-wave or non-Q-wave MI, emergent

cardiac bypass surgery, or target lesion revascularisation (TLR). TLR

was defined as repeat revascularisation for ischaemia owing to

stenosis > 50% of the lumen diameter anywhere within the stent 

or within the 5 mm borders proximal or distal to the stent. Myocardial

infarction was defined either as the development of pathologic 

Q-waves in at least two contiguous leads with or without elevated 

cardiac enzymes or, in the absence of pathologic Q-waves, an eleva-

tion in creatinine kinase levels to greater than twice the upper limit

of normal in the presence of an elevated creatinine kinase MB level. 

Secondary endpoints were device-deployment success, defined 

as attainment of < 50% residual stenosis of the target lesion by

means of the Endeavor stent; lesion success, defined as attainment

of < 50% residual stenosis of the target lesion by any percutaneous

method; procedure success, defined as attainment of < 50% resid-

ual stenosis of the target lesion without a major adverse cardiac

event in 30 days; angiographic late loss, defined as the difference

between minimum lumen diameter (MLD) immediately after the

procedure and MLD at 8 months; and binary restenosis, defined 

as stenosis of > 50% of the lumen diameter of the treated lesion. 

All angiographic measurements were reported separately for the

vessel section within the stent (“in stent”), for the vessel portions

extending 5 mm from the proximal and distal edges of the stent,

and for the entire segment (“in segment”).

Stent thrombosis was defined as an acute coronary syndrome with

angiographic documentation of vessel occlusion or thrombus with-

in or adjacent to the stented segment. In the absence of angio-

graphic documentation, stent thrombosis could be confirmed 

by acute MI in the distribution of the treated vessel or death from

cardiac causes within 30 days.

Statistical analysis

Categorical variables were compared by means of the likelihood-

ratio chi-square test or Fisher’s exact test. Continuous variables are

presented as means±SD or medians with interquartile ranges and

were compared with the use of the Student’s t-test or the Wilcoxon

two-sample test. All P values are two-sided.

Results

Baseline characteristics and procedural results

The Endeavor zotarolimus eluting stent system was deployed 

in 296 patients of which 126 (42.6%) received the Endeavor stent 

by direct stenting (one patient had two lesions treated by direct stent-

ing) and 170 (57.4%) received the Endeavor stent after predilatation. 

The baseline and lesion characteristics of the two groups were well

matched except that patients who underwent direct stenting were

younger (62.87 years vs 65.27 years, P=0.04) (Table 1). Because

balloon predilatation was mandatory for lesions > 20 mm, it was

expected that patients in the predilatation group would have more

complex lesions than patients in the direct stenting group. 

The lesions in the predilatation group were significantly longer

(18.16 mm vs 14.29 mm, P<0.001) and more distally located (only

34.1% of the lesions were proximal in the predilatation group vs.

53.5% in the direct stenting group). The initial MLD was smaller

(0.71 mm vs 0.89 mm, P<0.0001) and the initial percent diameter

stenosis was greater (72.7% versus 66.5%, P<0.001) in the predi-

latation group. Because predilatation was mandatory for lesions

> 20 mm, it was expected that patients in the predilatation group

would receive longer stents than patients in the direct stenting group

(stent length 27.3 vs 21.9 mm, P<0.001). The baseline difference in

angiographic metrics, reflecting the initial difference in the complex-

ity of lesions between the treatment groups, predictably remained

after stent deployment (Table 2). In contrast, there was no significant

difference between groups in acute gain, defined as the immediate

dimensional change in MLD between baseline and post-procedure

Table 1. Baseline clinical and lesion characteristics.

Characteristic Direct stenting Predilatation P value
N = 127* N = 170

Age (yr) 62.87±9.98 65.27±9.37 0.04

Male sex 
(% of patients) 75 75 1.00

Prior myocardial 
infarction (% of patients) 30 28 0.79

Prior percutaneous 
coronary intervention 
(% of patients) 34 32 0.71

Diabetes mellitus 
(% of patients) 21 30 0.11

Hyperlipidaemia 
requiring treatment 
(% of patients) 73 77 0.41

Current smoking 
(% of patients) 31 25 0.29

ACC-AHA class (%) 0.15
A/B1 30 22
B2/C 70 78

Target lesion coronary 
artery (% of patients) 0.37
Left anterior descending 55 47
Left circumflex 20 25
Right 25 28

Lesion location 
(% of lesions) 0.009
Proximal 53 34
Mid 41 57
Right 5 8
Ostial 1 1

Reference vessel 
diameter (mm) 2.67±0.41 2.61±0.48 0.25

Lesion length (mm) 14.29±6.41 18.16±8.46 < 0.001

Minimum lumen 
diameter (mm) 0.89±0.36 0.71±0.29 < 0.0001

Stenosis (% of lumen 
diameter) 66.5±12.0 72.7±11.0 <0.001

Plus-minus values are means ± SD; *One patient had two lesions treat-
ed by direct stenting
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(Table 2). The in-segment acute gain was 1.42 mm for direct stent-

ing vs. 1.47 mm for predilatation (P=0.44). The acute lesion and

device-deployment success rates approached 100% in the two

groups (Table 2). The acute procedural success rate was 92.9%

after direct stenting vs. 95.3% after predilatation. Stent placement

using the chosen approach was successful in all patients and there

were no crossovers from direct stenting to balloon predilatation. 

Clinical outcome

At 9 months, 123 patients (96.8%) in the direct stenting group and

166 patients (97.6%) in the predilatation group were available for analy-

sis (Table 3). MACE rate with direct stenting was 10.6% vs. 10.2% with

predilatation (P=1.00). TLR rate was 45% less in the direct stenting

than in the predilatation group, but this difference did not reach statis-

tical significance (P=0.41). One patient in the direct stenting group

experienced emergency coronary artery bypass grafting. There was no

occurrence of acute or late stent thrombosis in any patient (0/296). 

Angiographic results

Follow-up angiography was completed at 8 months for 62 patients

(49.2%) in the direct stenting and 85 patients (50.0%) in the predi-

latation group (Table 4). In-stent and in-segment late loss was com-

parable between groups. The in-segment binary restenosis rate was

48.2% less in the direct stenting vs. the predilatation group (10.2%

vs 19.7%, P=0.21). 

Table 4. Angiographic measures at 8 months.

Variable Direct stenting Predilatation P value
N=62 N=85

Reference vessel 
diameter (mm) 2.73±0.41 2.59±0.42 0.074

Minimum lumen 
diameter (mm)
In-stent 2.06±0.55 1.84±0.67 0.060
In-segment 1.95±0.54 1.71±0.63 0.030
Proximal edge 2.50±0.60 2.36±0.66 0.247
Distal edge 2.30±0.52 2.18±0.47 0.174

Diameter stenosis 
(% of lumen diameter)
In-stent 24.1±18.3 34.0±21.8 0.127
In-segment 28.3±16.8 29.1±23.3 0.204
Proximal edge 7.9±16.4 9.4±18.3 0.655
Distal edge 15.6±13.7 16.0±12.9 0.891

Binary restenosis (%)*
In-stent 10.2 16.9 0.426
In-segment 10.2 19.7 0.207
Proximal edge 2.2 6.1 0.647
Distal edge 4.1 2.9 1.000

Late loss (mm)#

In-stent 0.56±0.55 0.56±0.55 0.988
In-segment 0.36±0.55 0.39±0.56 0.746
Proximal edge 0.25±0.44 0.24±0.45 0.894
Distal edge 0.11±0.47 0.05±0.35 0.499

Loss index (mm)‡

In-stent 0.32±0.29 0.33±0.42 0.845
In-segment 0.21±0.42 0.26±0.48 0.546

Plus-minus values are means ± SD; *Binary restenosis was defined as
> 50% diameter stenosis; # Late loss was defined as the difference
between minimum lumen diameter after the procedure and minimum
lumen diameter at 8 months; ‡ Loss index was determined by dividing
late loss by acute gain

Table 2. Stent implantation and procedural results.

Variable Direct stenting Predilatation P value
N=127* N=170

Lesion success 
(% of lesions)# 98.4 99.4 0.58

Device success 
(% of lesions)‡ 98.4 99.4 0.58

Procedure success 
(% of patients)¶ 92.9 95.3 0.45

Stent length (mm) 22.0 27.3 <0.001

Final reference 
vessel diameter (mm) 2.76±0.41 2.68±0.48 0.11

Final minimum lumen 
diameter (mm)
In-stent 2.64±0.38 2.50±0.46 0.004
In-segment 2.32±0.42 2.17±0.49 0.008

Final stenosis 
(% of lumen diameter)
In-stent 3.98±8.45 6.24±10.04 0.037
In-segment 16.14±8.44 18.95±10.20 0.010

Acute gain (mm)
In-stent 1.75±0.46 1.79±0.48 0.399
In-segment 1.42±0.48 1.47±0.52 0.439

Plus-minus values are means ± SD; * One patient had two lesions
treated by direct stenting; # Lesion success was defined as < 50%
residual in-segment final stenosis; ‡ Device success was defined as
< 50% residual in-segment final stenosis with assigned stent;
¶ Procedure success was defined as < 50% residual in-segment final
stenosis with assigned stent without a major adverse cardiovascular
event in 30 days

Table 3. Clinical outcomes at 9 months.

Outcome Direct stenting Predilatation P value
N=123 N=166

Major adverse 
cardiac events (%)* 10.6 10.2 1.00

Death (%) 0.8 0.6 1.00

Myocardial infarction (%) 5.7 4.8 0.79
Q-wave (%) 0.8 0.0 0.43
Non-Q-wave (%) 4.9 4.8 1.00

Target lesion 
revascularisation (%) 3.3 6.0 0.41
Coronary artery bypass 
grafting (%) 0.0 0.0
Percutaneous coronary 
intervention (%) 3.3 6.0 0.41

Coronary artery bypass 
grafting (%) 0.8 0.0 0.43

Stent thrombosis (%) 0.0 0.0

*Major adverse cardiac events were death from cardiac causes, myocar-
dial infarction, or ischaemia-driven revascularisation related to the
target vessel
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Discussion
Direct stenting has been compared with conventional stenting after

balloon predilatation in a number of prospective, randomised tri-

als1,2. With direct stenting, the procedural outcome seems to be

superior to that with predilatation because of a reduced incidence

of dissections at stent edges11. However in 4 randomised trials, no

difference in restenosis rate or clinical outcome was found between

either approaches12-15. A modest reduction in procedural and

equipment costs, together with the reduced exposure time to fluo-

roscopy, has been confirmed in the randomised trials1,2.

The current observational study is the only prospective trial to date

of direct stenting with a drug-eluting stent. Direct stenting was per-

mitted at the operator’s discretion for lesions that were readily

accessible and <20 mm in length. Measurements of acute postpro-

cedural gain and late loss at 8 months showed no significant differ-

ences between the direct stenting and the predilatation groups.

There was no significant difference in clinical endpoints at

9 months. The analysis shows that for less complex lesions chosen

at the operator’s discretion, direct stenting with the Endeavor stent is

feasible and equally efficacious as balloon-facilitated stent delivery.

Direct stenting with other drug-eluting stents

The safety and efficacy of direct stenting with a sirolimus eluting

stent (Cypher, Cordis Corporation, Miami, FL, USA) and with a

paclitaxel eluting stent (Taxus, Boston Scientific, Natick, MA, USA)

have been evaluated in two post hoc subgroup analyses16,17.
Direct stenting was left at the operator’s discretion in the European and
Canadian Sirolimus Eluting Stent trials (C-SIRIUS18 and E-SIRIUS19)
and 57 of the 225 patients (25.3%) received the sirolimus eluting stent
by direct stenting16. The directly stented and the predilatated patients
in these trials had similar baseline characteristics, except that patients
in the direct stenting group had a lower prevalence of moderate to
severe lesion calcification (5% vs 19%, P=0.017) and a lower baseline
diameter stenosis (61.6% vs 68.1%, P<0.001). At 1 year, the clinical
follow-up showed reduced TLR (1.8% vs. 5.4%, P=0.46) and MACE
rates (5.3% vs. 8.9%, P=0.57) favouring direct stenting, although the
differences did not reach statistical significance18.

Direct stenting was left at the operator’s discretion in the TAXUS II

randomised controlled trial22. Of the 536 patients receiving a pacli-

taxel eluting stent or a bare metal stent in this study, direct stenting

was performed in 49 patients (9.1%), 23 in the paclitaxel eluting-

stent group and 26 in the control group17. At 6 months, there 

was a nonsignificant trend for lower MACE and reduced in-stent

restenosis rates in patients receiving the paclitaxel eluting stent by

direct stenting vs. predilatation group. 
At this point, a major limitation of the present prospective study with
Endeavor and the post hoc analyses of direct stenting with the
sirolimus and paclitaxel eluting stents is the lack of randomisation. 

Conclusion
In this prospective, single-arm, multicentre study of patients with

previously untreated coronary lesions, the implantation of the

Endeavor zotarolimus eluting stent by means of direct stenting was

as safe and effective as the implantation of the Endeavor stent with

prior balloon dilatation. 

Appendix
This study was supported by Medtronic Vascular, Santa Rosa, CA.

The following investigators and institutions participated in the

prospective, open-label, multicentre study of the Endeavor stent: 

H-P. Schultheiss, Universitätsklinikum Benjamin Franklin, Berlin; 

E. Grube, Krankenhaus & Herzzentrum, Siegburg; K-H. Kuck,

Hamburg Krankenhaus Sankt Georg, Hamburg; M. Suttorp, 

St. Antonius Ziekenhuis, Nieuwegein; H. Heuer, Medizinische Klinik

St. Johannes, Dortmund; T. Münzel, Universitätsklinikum,

Hamburg-Eppendorf; W. Rutsch, Universitatsklinikum Charité,

Berlin; G. Laarman, Onze Lieve Vrouwe Gasthuis, Amsterdam; 

E. Hauptmann, Krankenhaus der Barmherzigen Brüder, Trier; P. Sick,

Universitat Leipzig Herzzentrum, Leipzig; J. Bonnier, Catharina

Ziekenhuis, Eindhoven; S. Silber, Private Praxis Muenchen; A. Zeiher,

Klinikum der J-W Goethe, Frankfurt; C. Hamm, Kerckhoff Klinik, Bad

Nauheim; B. Hennen, Universitätskliniken des Saarlandes, Homburg. 

References
1. Barbato E, Marco J, Wijns W. Direct stenting. Eur Heart J.

2003;24:394-403.

2. Burzotta F, Trani C, Prati F, Hamon M, Mazzari MA, Mongiardo R,
Sabatier R, Boccanelli A, Schiavoni G, Crea F. Comparison of outcomes
(early and six-month) of direct stenting with conventional stenting (a meta-
analysis of ten randomized trials). Am J Cardiol. 2003;91:790-796.

3. Airoldi F, Di Mario C, Gimelli G, Bartorelli AL, Bedogni F, Briguori C,
Frasheri A, Inglese L, Rubino N, Ferrari A, Reimers B, Colombo A. A ran-
domized comparison of direct stenting versus stenting with predilatation
in native coronary artery disease: results from the multicentric Crosscut
study. J Invasive Cardiol. 2003;15:1-5.

4. Fajadet J, Wijns W, Laarman GJ, Kuck KH, Ormiston J, Munzel T,
Popma JJ, Fitzgerald PJ, Bonan R, Kuntz RE; ENDEAVOR II Investigators.
A randomized, double-blind, multicenter study of the Endeavor ABT-578-
eluting phosphorycholine-encapsulated stent system for the treatment of
native coronary artery lesions: clinical and angiographic results of the
Endeavor II trial. Circulation. 2006 Aug 22;114(8):798-806. 

5. Karyekar CS, Pradhan RS, Freeney T, Ji Q, Edeki T, Chiu W, Awni WM,
Locke C, Schwartz LB, Granneman RG, O’Dea R. A phase I multiple-dose
escalation study characterizing pharmacokinetics and safety of ABT-578
in healthy subjects. J Clin Pharmacol. 2005;45:910-918.

6. Braun-Dullaeus RC, Mann MJ, Dzau VJ. Cell cycle progression:
new therapeutic target for vascular proliferative disease. Circulation.
1998;98:82-89.

7. Marx SO, Marks AR. Bench to bedside: the development of
rapamycin and its application to stent restenosis. Circulation.
2001;104:852-855.

8. Whelan DM, van der Giessen WJ, Krabbendam SC, van Vliet EA,
Verdouw PD, Serruys PW, van Beusekom HM. Biocompatibility of phos-
phorylcholine-coated stents in normal porcine coronary arteries. Heart.
2000;83:338-345.

9. Collingwood R, Gibson L, Sedlik S, Virmani R, Carter AJ. Stent-
based delivery of ABT-578 via a phosphorylcholine surface coating
reduces neointimal formation in the porcine coronary model. Catheter
Cardiovasc Interv. 2005;65:227-232.

10. Meredith IT, Ormiston JA, Whitbourn R, Kay IP, Muller D, Bonan R,
Popma JJ,Cutlip DE, Fitzgerald P, Prpic R, Kuntz RE. First-in-human safe-
ty and efficacy study of the Endeavor ABT-578-eluting phosphorylcholine-



- 81 -

Clinical research

encapsulated stent system in de novo native coronary artery lesions:
Endeavor I 12-month multicenter experience in 100 patients.
EuroIntervention. 2005;1:157-64.

11. Ballarino MA, Moreyra E Jr, Damonte A, Sampaolesi A, Woodfield S,
Pacheco G, Caballero G, Picabea E, Baccaro J, Tapia L, Lascano ER.
Multicenter randomized comparison of direct vs conventional stenting: the
DIRECTO trial. Catheter Cardiovasc Interv. 2003;58:434-440.

12. Baim DS, Flatley M, Caputo R, O’Shaughnessy C, Low R, Fanelli C,
Popma J, Fitzgerald P, Kuntz R; PRE-Dilatation vs Direct Stenting In
Coronary Treatment (PREDICT) Trial. Comparison of PRE-dilatation vs direct
stenting in coronary treatment using the Medtronic AVE S670 Coronary
Stent System (the PREDICT trial). Am J Cardiol. 2001;88:1364-1369.

13. Martinez-Elbal L, Ruiz-Nodar JM, Zueco J, Lopez-Minguez JR,
Moreu J, Calvo I, Ramirez JA, Alonso M, Vazquez N, Lezaun R, Rodriguez C.
Direct coronary stenting versus stenting with balloon pre-dilation: immedi-
ate and follow-up results of a multicentre, prospective randomized study.
The DISCO trial. DIrect Stenting of COronary Arteries. Eur Heart J.
2002;23:633-640.

14. Mehilli J, Kastrati A, Dirschinger J, Etzel L, Bollwein H, Pache J,
Schuhlen H, Von Beckerath N, Seyfarth M, Schmitt C, Schomig A.
Intracoronary stenting and angiographic results: Restenosis after direct
stenting versus stenting with predilation in patients with symptomatic
coronary artery disease (ISAR-DIRECT trial). Catheter Cardiovasc Interv.
2004;61:190-195.

15. Ijsselmuiden AJ, Tangelder GJ, Cotton JM, Vaijifdar B, Kiemeneij F,
Slagboom T, v d Wieken R, Serruys PW, Laarman GJ. coronary stenting
compared with stenting after predilatation is feasible, safe, and more cost-

effective in selected patients: evidence to date indicating similar late out-
comes. Int J Cardiovasc Intervent. 2003;5:143-150.

16. Schluter M, Schofer J, Gershlick AH, Schampaert E, Wijns W,
Breithardt G; E- and C-SIRIUS Investigators. Direct stenting of native de
novo coronary artery lesions with the sirolimus-eluting stent: a post hoc
subanalysis of the pooled E- and C-SIRIUS trials. J Am Coll Cardiol.
2005;45:10-13.

17. Silber S, Hamburger J, Grube E, Pfisterer M, Belardi J, Webb J,
Zmudka K, Nienaber C, Hauptman K, Rutsch W, Dawkins K, Drzewiecki J,
Koglin J, Colombo A. Direct stenting with TAXUS stents seems to be as
safe and effective as with predilatation. A post hoc analysis of TAXUS II.
Herz. 2004;29:171-180.

18. Schampaert E, Cohen EA, Schluter M, Reeves F, Traboulsi M,
Title LM, Kuntz RE, Popma JJ; C-SIRIUS Investigators. The Canadian
study of the sirolimus-eluting stent in the treatment of patients with long
de novo lesions in small native coronary arteries (C-SIRIUS). J Am Coll
Cardiol. 2004;43:1110-1115.

19. Schofer J, Schluter M, Gershlick AH, Wijns W, Garcia E,
Schampaert E, Breithardt G; E-SIRIUS Investigators.Sirolimus-eluting
stents for treatment of patients with long atherosclerotic lesions in small
coronary arteries: double-blind, randomised controlled trial (E-SIRIUS).
Lancet. 2003;362:1093-1099.

20. Colombo A, Drzewiecki J, Banning A, Grube E, Hauptmann K,
Silber S, Dudek D, Fort S, Schiele F, Zmudka K, Guagliumi G, Russell ME;
TAXUS II Study Group. Randomized study to assess the effectiveness of
slow- and moderate-release polymer-based paclitaxel eluting stent for
coronary artery lesions. Circulation. 2003;108:788-794.




