
Original Studies

Coronary Artery Stenting Without Anticoagulation,
Aspirin, Ultrasound Guidance, or High Balloon Pressure:

Prospective Study of 1,051 Consecutive Patients

Paul Barragan, 1* MD, Joel Sainsous, 2 MD, Marc Silvestri, 1 MD, Jean-Baptiste Simeoni, 1 MD,
Gilles Bayet, 2 MD, Pierre-Olivier Roquebert, 1 MD, Jean-Louis Bouvier, 1 MD,

Bertrand Comet, 1 MD, and Jean-michel Quatre, 2 MD

Between March 1994 and November 1995, 1,212 coronary stents were implanted in 1,051
consecutive patients at our institution with the following protocol: daily pre- and
poststenting treatment with ticlopidine 500 mg without aspirin, implantation under
angiographic guidance, without ultrasound, with semi-compliant balloons inflated at 10
bars. Stenting was indicated after failure of balloon angioplasty (bail-out, dissection,
elastic recoil) in 27% of the patients and considered as elective (de novo, restenosis,
chronic occlusion, saphenous vein grafts) in 73% of the cases. During the 30-day
follow-up period, stent thrombosis occurred in 11 patients (1.0%) and vascular access-
site complications in three patients (0.3%). Thirteen patients (1.1%) died, 10 from previous
left ventricular failure, 3 (0.3%) from subacute thrombosis. Multivariate analysis revealed
that the size of the last balloon used was associated with subacute stent thrombosis.
Thus, in nonselected patients, placement of coronary stents may be safely achieved
without use of warfarin, post procedural heparin, high balloon pressure, or ultrasound
guidance. Antiplatelet therapy with ticlopidine and angiographic guidance result in a stent
thrombosis rate of 1% and a vascular complication rate of 0.3%. Cathet. Cardiovasc.
Diagn. 42:367–373, 1997 . r 1997 Wiley-Liss, Inc.
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INTRODUCTION

Use of coronary stents has become increasingly wide-
spread after demonstration of their major interest in two
instances: treatment of occlusive dissection [1] and
reduction of restenosis rate [2,3]. However a high level of
subacute thrombosis led to extensive use of anticoagula-
tion regimens with subsequent increase in vascular-
access site complications.

So as to reduce this problem over the past years some
investigators [4] recommended to optimize stent deploy-
ment with intravascular ultrasound (IVUS) guidance and
high balloon pressure (14 to 20 bars); others tried
heparin-coated stents [5].

Since 1989, we have proposed a protocol based on an
antiplatelet therapy with ticlopidine, to limit stent throm-
bosis and haemorrhagic complications: in the first phase
of our experience [6] ticlopidine was associated with
subcutaneous heparin; in the present phase subcutaneous
heparin is omitted and stent implantation accomplished

under ticlopidine alone with angiographic guidance with-
out IVUS or high balloon pressure.

METHODS AND PATIENTS

Patients

From March 1994 to November 1995, 1,939 consecu-
tive patients underwent percutaneous transluminal coro-
nary angioplasty at our institution; 1,051 had intracoro-
nary stenting procedures utilizing 1,212 stents. We report

1Department of Cardiology, Polyclinique les Alpilles, Marseille,
France
2Department of Cardiology, Clinique Rhone Durance, Avignon,
France

*Correspondence to: Dr. Paul Barragan, Department of Cardiology,
Polyclinique Les Alpilles, 13392 Marseille Cedex 05, France.

Received 20 January 1997; Revision accepted 22 June 1997

Catheterization and Cardiovascular Diagnosis 42:367–373 (1997)

r 1997 Wiley-Liss, Inc.



the results of coronary stenting in this prospective cohort
of non selected patients.

Clinical Characteristics

Baseline clinical characteristics are summarized in
Table I. Between March 1994 and November 1995, 1,051
patients were enrolled in the study. The study group
consisted of 841 men (80%) and 210 women (20%).
Average age was 646 10 yr (range, 36–89 yr). Of the
patients, 126 (12%) had a history of myocardial infarc-
tion, 63 (6%) a history of coronary artery bypass surgery;
231 (21%) of them had undergone previous coronary
angioplasty, with prior stent placement in 43 patients (4%).

The indication for angioplasty was effort angina (Cana-
dian class II to IV) in 478 patients (45%), unstable angina
in 298 patients (28%), spontaneous angina (with docu-
mented electrocardiogram changes during pain) in 96
patients (9%), silent ischaemia in 42 patients (4%), recent
myocardial infarction in 126 patients (12%), and acute
myocardial infarction in 11 patients (1%).

Drug Protocol

In the current study, ticlopidine (500 mg daily) was
initiated at least 2 days before the procedure either in our
center after coronary angiogram (42%) or at home or in
the institution where the initial angiography was per-
formed before referring to our center (58% of the
patients); heparin was administered during the procedure
only, under the form of a bolus dose of 10,000 units.
Intracoronary administration of isosorbide dinitrate (3
mg) or molsidomine (1 mg) preceded balloon inflation.

Ioxaglate (320 mg/ml) was the contrast media used.
Neither dextran nor dipyridamole nor aspirin were used.

After the procedure, patients were monitored for 24 h
in an intensive care unit and treated with continuous
infusion of intravenous nitrates and oral antiangina drugs.
The arterial sheath was removed 6 to 10 hours after the
procedure when the activated thromboplastin time had
become identical to that of the control. No heparin or
aspirin or warfarin were administered after the procedure
and ticlopidine was continuated at a daily total dose of
500 mg. In patients who were not prepared with ticlopi-
dine (11 cases with acute myocardial infarction) or who
had evidence of extensive dissection (12 cases) despite
the placement of one or more stents, heparin was given
intravenously for 48 h before returning to the standard
protocol. Patients were usually discharged on the third
day with a daily combination of 500 mg ticlopidine and
antiangina drugs. Instructions were given to control blood
cells count on the 15th day, and to withdraw ticlopidine at
1 month, followed up by replacement with 250 mg aspirin
daily. The sole reason not to prescribe ticlopidine was
previously documented major allergic event. In the cases
(1%) were warfarin was also indicated (left ventricular
aneurysm, mechanical prosthesis, deep venous thrombo-
sis), patients were discharged with combined ticlopidine
and warfarin therapies over a 1-month period.

Angioplasty and Stenting Procedure

Coronary angioplasty was performed with the use of
conventional techniques with 6 French (F) guide cath-
eters, via the femoral approach, except for stents needing
7F or 8F catheters. In all cases, the stenosis had to be fully
dilated before stenting procedure could begin. Stenting
was avoided for arteries less than 3 mm in diameter;
however, in some cases of occlusive dissection or sub-
acute result, a stent could be implanted despite arterial
diameter between 2.5 and 3.0 mm.

Indications for implantation were occlusive dissection
[thrombolysis in myocardial infarction grading criteria
(TIMI) grade 0 or 1], stenting was usually performed
immediately after occurrence of the bail-out situation
without use of perfusion balloons; suboptimal result after
balloon angioplasty and significant residual stenosis
(50% or over); elastic recoil; restenosis after balloon
angioplasty–saphenous vein grafts; chronic coronary oc-
clusion (3 months or over); or de novo lesions of native
coronary arteries ‘‘3 mm diameter or over.’’

Four types of stents were implanted: Palmaz-Schatz
stents of 8, 9, 14, or 15 mm (Johnson & Johnson
Interventional Systems, Warren, NJ), manually crimped
on the balloon; Gianturco-Roubin stents (Cook Cardiol-
ogy, Bloomington, IN), mounted on a balloon and
necessitating 8F guide catheters; Saint-Come stents of 8,
12, or 16 mm (Saint-Come Chirurgie, Marseille, France),
manually crimped on the balloon; and Micro stents

TABLE I. Baseline Clinical Characteristics of the Patients
(N 5 1,051)*

Characteristic Value %

Age (yr) 646 10 (36–89)

Sex
Male 841 80
Female 210 20

Previous conditions
Myocardial infarction 126 12
Coronary artery bypass graft 63 6
Percutaneous transluminal coronary angioplasty 231 22
Stent 43 4

Symptoms
CC2 73 7
CC3 168 16
CC4 237 23
Angina at rest 96 9
Unstable angina 298 28
Silent ischaemia 42 4
Recent myocardial infarction (,15 d) 126 12
Acute myocardial infarction 11 1

*CC, Canadian classification.
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(Applied Vascular Engineering, Richmond, Canada),
mounted on a balloon and necessitating 7F guide cath-
eters.

Palmaz-Schatz and Saint-Come stents were deployed
by the semi-compliant balloon previously used to dilate the
stenosis. Balloon-size was chosen for a balloon-to-artery
ratio of 1. The stent balloon was generally inflated in all
cases at 10 bars (110% of nominal diameter) for 30 sec.
Adequacy of stent placement was assessed angiographi-
cally without ultrasound guidance. The result was consid-
ered adequate if TIMI 3 flow was present, and residual
stenosis, visually assessed, was less than 30%. In case of
adequate visual implantation, no other balloon inflation
was carried out in the stent and no other balloon (short or
noncompliant) used. In case of inadequate implantation
further inflations may be recommended with pressures
higher than 10 bars. Dissection flaps remaining beyond
the stent were first treated with long balloon inflations and
secondarily stented if persistent and angiographically
significant. The coronary angiograms were analyzed after
the procedure with the use of the Automated Coronary
Analysis package for coronary quantification for the
Philips Digital Cardiac Imaging (DCI) system.

Angiographic Characteristics

Five hundred four (48%) of the patients had single-
vessel disease (Table II), 336 (32%) had two-vessel
disease, and 211 (20%) had three-vessel disease. Mean
left ventricular ejection fraction was 626 11% (15–90).

For these 1,051 patients, 1,212 stents were implanted
in 1,121 arteries: the left anterior descending coronary
artery was the stented vessel in 561 cases (50%), the left
circumflex the stented vessel in 134 cases (12%); the right
coronary artery was treated in 370 cases (33%), the left
main coronary artery in 22 cases (2%), and saphenous
vein grafts in 34 cases (3%). Femoral access was used in
97% of the patients. Stenting was performed through 6F
guiding catheters in 68% of the cases, 7F catheters in
12%, and 8F catheters in 20%.

Stent implantation was considered (Table III) as elec-
tive (de novo lesions, restenosis, chronic occlusion, or
vein graft) in 818 cases (73%); it was performed in 303

cases (27%) after failure of angioplasty (elastic recoil 8%,
bail-out 2%, dissection 17%); 1,079 Palmaz-Schatz stents,
48 Microstents, 36 Gianturco-Roubin stents, and 49
Saint-Come stents were implanted.

A single stent was used to treat 1,069 lesions, two were
necessary for 49 of the lesions, and three for15 of these
lesions. Nominal diameters of the balloon used to deploy
the stent are listed in Table IV; average diameter of the
balloon inflated in the stent was 3.356 0.42 mm (2.5–5.0
mm).

The average final balloon-inflation pressure was 9.96
1.3 bars (6-18 bars). Pressures over 12 bars were used in
2.2% of the cases (26 stents) to reach the criteria of
adequate stent implantation in all cases except five
patients were a TIMI II flow was present (0.4%).

Table V lists angiographic measurements carried out
before angioplasty and after stenting: mean percentage
diameter stenosis was 686 11 before angioplasty and
13.0 6 7 after stenting (P , 0.001); average minimal
luminal diameter was 0.956 0.38 mm before angioplasty
and 2.796 0.45 mm after stenting (P , 0.0001). Mean
reference diameter was slightly larger after stent deploy-
ment as in other studies [2,3] probably due to delayed
maximal effect of nitroglycerin or subsequent injections
during the procedure. The average duration of the angio-
plasty procedure was 466 20 min.

One-Month Follow-Up

All the demographic, clinical, and technical data of the
patients were collected in a prospective data base. At the

TABLE II. Angiographic Data—1,051 Patients

n %

One-vessel disease 504 48
Two-vessel disease 336 32
Three-vessel disease 211 20
Ejection fraction 626 11 (15–90)
Target vessel 1,121

Left main 22 2
Left anterior descending 561 50
Right coronary artery 370 33
Left circumflex 134 12
Venous bypass graft 34 3

TABLE III. Indications for Implantation—1,121 Lesions

Indication n %

Elective implantation
De novo 583 52
Restenosis 123 11
Chronic occlusion 78 7
Saphenous vein graft 34 3

Failed angioplasty
Elastic recoil 90 8
Dissection 191 17
Bail out 22 2

TABLE IV. Nominal Diameter of Balloon Stent *

Diameter (mm) 2.5 3.0 3.5 4.0 .4.0
Stents (n) 47 552 368 196 49

*1,051 patients, 1,121 lesions, 1,212 stents.

TABLE V. Angiographic Measurements (DCI System) *

Before
angioplasty

After
stenting P value

Reference diameter (mm) 3.026 0.42 3.216 0.45
Minimal lumen diameter (mm) 0.956 0.38 2.796 0.45 ,0.0001
Percentage stenosis (%) 686 11 136 7 ,0.0001

*DCI, digital cardiac imaging; 1,051 patients; 1,121 lesions.
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end of the first month after discharge, all their private
physicians were contacted over the telephone to obtain the
following data: major clinical events (death, myocardial
infarction, hemorrhagic event, need for recatheterization,
or surgery), blood cell counts, side effects of ticlopidine
and need for withdrawal. If these data were not available
to the physician, the patient was called personally.

Statistics

Results were expressed as their mean value6 standard
deviation. The statistical method used to study predictors
of subacute thrombosis was Fisher’s exact test for 23 2
contingency tables. Analysis of these predictors involved
multivariate logistic regression applied to 10 clinical and
angiographic variables previously subjected in univariate
analysis. A value ofP , 0.05 was considered to be
significant.

Definitions

The following definitions are used in this study:
subacute stent thrombosis was considered in case of
angiographic TIMI grade 0 or 1 of the stented vessel,
postprocedural myocardial infarction characterized by
new q waves or CPK elevation within the first month,
sudden death within the first month; and vascular compli-
cations included false aneuryms (echographic diagnosis),
arteriovenous fistulae, or haematoma requiring blood
transfusion or surgery.

RESULTS

In-Hospital Follow-up

Mean hospitalization time was 3.16 1.5 days in our
institution. No major event occurred between coronary
angiography and angioplasty.

Stent thrombosis occurred in 10 cases (1%) (Table VI):
in 6 cases it occurred within the 24 h of stent implanta-
tion, in 2 cases within 48 h, and with the last 2 patients,
who died, on days 5 and day 6. Ten patients were treated

with new angioplasty and 1 underwent urgent bypass
grafting. Six patients developed a Q-wave myocardial
infarction; a non-Q-wave myocardial infarction occurred
in one case. Nine other patients died during the hospital
phase: in six of them, death was attributed to previous
myocardial failure despite desperate revascularisation
and in three to multiorgan failure.

Out-Hospital Follow-Up

One-month clinical follow-up was available for all the
patients who left the center (Table VI). One patient died
suddenly 7 days after stent deployment on a proximal left
anterior descending artery with poor left ventricular
function (ejection fraction, 25%), and was considered as
stent thrombosis; another died from previous cardiac
failure. Two other patients will have bypass surgery after
recurrent ischaemic events. Ticlopidine had to be with-
drawn before the end of the first month in 10 patients
(0.9%) because of neutropenia in 4 cases, gastrointestinal
bleeding in 3 cases, or cutaneous allergy in 3 cases; these
patients were treated with aspirin.

Predictive Factors for Subacute Stent Thrombosis

This homogeneous cohort of 1,051 patients implanted
with 1,212 stents was used to determine identifiable risk
factors for subacute stent thrombosis (Table VII). Univari-
ate analysis found two independent predictors: mean
coronary arterial reference diameter (P , 0.05) and size
of the stent balloon (P, 0.01). Other factors did not seem
to be correlated with stent thrombosis at 30 days: age,
gender, recent myocardial infarction, unstable angina, use
of Rotablator, bail-out stenting. Multivariate analysis
identified as a predictor for subacute thrombosis only a
size of the stent balloon lower than 3 mm (P , 0.01).

Complications

Three patients (0.3%) underwent surgical repair of a
femoral false aneurysm. Four patients (0.4%) required
blood transfusion for gastrointestinal bleeding (three
times) or femoral haematoma.

TABLE VI. Clinical Events (1,051 Patients) First
Month Follow-up

Event In Hospital Out Hospital Total (%)

Subacute stent thrombosis 10 1 11 (1)

Death 11 2 13 (1.2)
Related to stent thrombosis 2 1 3 (0.3)

Q 1 Myocardial infarction 6 0 6 (0.6)

Bypass
Urgent 1 0
Delayed 0 2

Repeated angioplasty 10 0 10 (1)

TABLE VII. Risk Factors for Subacute Stent Thrombosis

Factor
Thrombosis

(n 5 11)
Patency

(n 5 1,040) P

Univariate analysis
Age (years) 61.66 15 62.36 12 ns
Female 4 211 ns
Recent MI, unstable angina 3 295 ns
Bail out 3 23 ns
Rotablator 1 10 ns
Coronary diameter (mm) 2.476 0.46 3.026 0.42 50.05
Balloon size 2.966 0.29 3.306 0.42 ,0.01

Multivariate analysis
Coronary diameter ns
Balloon diameter,3 mm ,0.01
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DISCUSSION

The results of this study, certainly a nonrandomized
one but a prospective one that was assessed on 1,051
patients, demonstrate that the implantation of coronary
stents based solely on angiographic guidance and under
the cover of an original antiplatelet therapy, is sufficient
to obtain low rates of subacute thrombosis, as well as
extremely low rates of vascular and haemorrhagic compli-
cations and all this without the need of high pressure
balloons or endocoronary echography. This allows consid-
erable gain of time and reduces hospitalization costs.

Anticoagulant or Antiplatelet Therapy After Stent
Implantation?

Several studies suggested anticoagulation by warfarin
after stent implantation to maintain the patency of the
vessel and maintaining this therapy until complete endo-
thelialisation of the stent, normally achieved at the end of
the first month. These anticoagulant protocols were
developed after evidence [7] of a high subacute thrombo-
sis rate (18%) of antiplatelet protocols using dextran,
aspirin, and dipyridamole in Palmaz-Schatz stents despite
the initial report by Schatz [8] of absence of abrupt
closure in his 17 first patients.

This concept has been empirically established without
any randomized study versus other medications. Despite
initial encouraging results (subacute closure in 0.6% of
the 174 patients reported in 1990 by Schatz) [7], it has
rapidly proved to be a failure, the rate of subacute
thrombosis after 1 month rising to 10% with the Palmaz-
Schatz stent [9], 24% with the Wallstent [10], 10% with
the Wiktor stent [11], and 11.7% with the Gianturco-
Roubin flexible coil [12]. Higher complication rates
(from 20 to 30%) were established when stent implanta-
tion was realized after occlusive dissection [13,14]. These
subacute thromboses with their catastrophic complica-
tions (myocardial infarction and urgent bypass surgery)
have led accordingly to recommend the withdrawal of the
arterial sheath under the cover of a high blood heparin
level. This has led to vascular access-site complications
as frequent as 14.9% for Waksman et al. [15] or 16.8% for
Moscucci et al. [16] and to prolonged hospitalization
times (8.3 days for Benestent I) with subsequent increas-
ing hospitalization costs.

In our institution, we had already suggested [6] since
1989 that preventing activation of the coagulation system
might not be the answer to stent thrombosis, and we had
developed the concept of intense inhibition of platelet
aggregation based on the following arguments: (1) the
main role of platelet activity in thrombus formation, (2)
the demonstrated interest of antiplatelet therapy in treat-
ment of unstable angina [17], and (3) the works by White
et al. [18] demonstrating a significant reduction in

complications with conventional balloon angioplasty when
prepared with ticlopidine or aspirin and dipyridamole
versus placebo.

We focused our choice on ticlopidine because of its
specific supposed characteristics: blockade of the binding
between fibrinogen and platelet glycoprotein IIb/IIIa
receptors [19]. In 1994 we reported [6] the first great
series, treating 283 consecutive stents without warfarin;
however, in this pilot study subcutaneous heparin was
associated with ticlopidine in the first 8 days after
implantation, until an angiographic control could prove
the stent patency and allow patient discharge under
ticlopidine therapy alone.

This antiplatelet option afterward has been adapted by
other French teams [20,21], who thought it necessary to
maintain aspirin in the protocol although it had shown
relative ineffectiveness by itself. Later on, studies by
Neuman et al. [22] strengthened the platelet hypothesis
by pointing out the platelet fibrinogen receptor as being a
highly predictive factor for subacute stent thrombosis,
whereas monitoring of anticoagulation parameters had no
predictive value.

In this second study, we omitted postprocedural hepa-
rin without significant changes in the thrombosis rate
compared with the first study [6]; subacute stent thrombo-
sis rates were even lower but this population could be
considered at lower risk because of the most frequent de
novo implantations; on the other hand we observed a
striking decrease in vascular access-site complications
(0.3%) in relation with the withdrawal of heparin and the
wide use of 6F guiding catheters, which compares
favorably with others [15,16].

The first study randomizing anticoagulation and anti-
platelet therapy after coronary stenting was published in
1996 [23] and confirmed a significant reduction in
subacute stent thrombosis and vascular complications:
the antiplatelet group had 0.8% stent thrombosis versus
5.4% in the anticoagulant group with hemorrhagic compli-
cations only in the anticoagulant group (6.5%). Later on,
the same authors [24] explained these results by demon-
strating a significant platelet activation in patients receiv-
ing anticoagulation after stenting, whereas platelet deacti-
vation was found in patients treated with combined
antiplatelet therapy. All these data seem enough to
recommend antiplatelet therapy after coronary stenting.

Which Antiplatelet Therapy?

Other teams used ticlopidine in coronary stenting [20]
but they thought it necessary to keep aspirin in their
protocol to have the benefit of both therapies, antiplatelet
effects of which are different. Morice et al. [20] added
subcutaneous heparin after stenting for 1 month and
obtained a 1.2% thrombosis rate in a study in which 50%
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of the stenting procedures were unplanned; Goods et al.
[25] with the antiplatelet protocol alone in selected
patients obtained 0.9% stent thrombosis without intravas-
cular ultrasound guidance.

A randomized study [26] comparing aspirin alone,
versus combined ticlopidine-aspirin using ultrasound
guidance did not show any significant difference in the
rate of subacute thrombosis between the two groups, but
the size of the population studied was probably too small
to evidence a difference, which could have appeared in a
more important sample (subacute stent thrombosis in
2.9% of the aspirin group and 0.8% of the combined
ticlopidine-aspirin group).

Aspirin was used again, alone and without ultrasound
guidance, in the study by Roy et al. [27] with a 2%
subacute stent thrombosis rate but with highly selected
patients. However, no data are available on large series of
nonselected stents treated with aspirin alone and, if
intravascular ultrasound guided deployment is needed in
each patient, the interest of this implantation technique
for prevention of stent thrombosis must be counterbal-
anced by its costs.

In our experience we administer ticlopidine at least 2
days before stent implantation, to have the first antiplate-
let effects at the time of sheath removal and the maximal
effect 3 days after; in the combined therapy [20,21,28],
ticlopidine is administered at the time of stenting, but one
should fear its delayed action over several days.

Thus, according to the currently available data, we
believe then that ticlopidine therapy is an excellent, easy,
and low-cost way of preventing stent thrombosis and that
it can be used as a matter of routine in catheterization
laboratories. In addition, biological monitoring is reduced
in the acute phase of stenting and withdrawal for side
effects, the major problem of this drug is infrequent
within the first month (1%).

Other Approaches Aiming at Prevention
of Stent Thrombosis

Colombo et al. [4] suggested that an inadequate
deployment of the stent could be responsible for the
phenomenon of early stent thrombosis. Basing their
conclusions on endocoronary echography, these authors
recommended performing high-pressure balloon infla-
tions (15–20 bars) in the stent to have a good apposition
of the stent struts on the arterial wall. A nonrandomized
study [29] tried to confirm this concept by comparing two
groups: a historical group of patients treated without
echography, in which a 4.2% rate of thrombotic events
was reported, and a group of patients who had stent
implantation under ultrasound guidance and in which the
rate of thrombosis was nil. However, in the series of 359
patients treated with high pressure by Colombo et al. [4],
252 (70%) of them were administered ticlopidine after
stent implantation; thereafter the exact advantage of

ultrasound guidance and high balloon pressure over stent
thrombosis may be discussed when compared with the
results of antiplatelet therapy. If we agree with the
concept of optimal stent deployment, we believe that a
10-bar inflation in the stent is enough to achieve this goal,
provided that adequate dilatation of the lesion is achieved
before stenting. In addition oversizing of the stent with
high pressure can result in an increase in platelet deposi-
tion [30] and a stimulation of restenosis factors. Other-
wise, the study by Finet et al. [31] incites one to careful
analysis of the images obtained with ultrasound and their
interpretation.

In our study stent implantation was carried out under
angiographic control, without ultrasound guidance, and
this led to a thrombosis rate of 1% in nonselected
patients; yet it seems unnecessary in current practice to
perform endocoronary echography for such a problem as
stent thrombosis; for further routine use, ultrasound will
have to prove an interest in the prevention of restenosis.

Other authors have tried to work on the prevention of
subacute thrombosis by implanting heparinized stents:
excellent results were obtained by Serruys et al. [5] with
these devices but various antithrombotic regimens were
used in selected patients; questions arise about the
interest presented by coating.

Limits of the Study

Our study obviously demonstrated that stent implanta-
tion can be carried out under angiographic guidance and
antiplatelet therapy by ticlopidine with very low compli-
cations rates, using different stents, in nonselected pa-
tients, and without use of intravascular ultrasound or high
balloon pressure. Of course this is not a randomized
study, but one must bear in mind that antiplatelet therapy
was the first therapeutic option proposed after stenting;
contrary to others, we have gone on with this option over
the last 7 yr and have not switched to anticoagulant
therapy without randomized studies. The large size of our
study population, assessed on consecutively stented pa-
tients without prior selection, may counterbalance the
absence of a control group. The randomized study
reported by Schomig et al. [23] strengthens the idea that
anticoagulant therapy has now to be avoided. Further
studies will be necessary to determine whether intravascu-
lar ultrasound or high pressure have an interest in
coronary stenting, with special regard to restenosis, given
that it will be difficult to lower the thrombosis rate we
obtain at the present time with ticlopidine.

In conclusion, implantation of coronary stents can be
achieved safely under angiographic guidance, without
endocoronary echography or repetitive high-pressure
balloon inflations, in all stenting indications, as long as an
antiplatelet therapy based on ticlopidine is administered
before and after implantation.
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