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The correlates of angiographic and clinical outcomes after drug-eluting stent (DES) im-
plantation for aorto-ostial lesions remain unknown. This study evaluated long-term results
of DES implantation for aorto-ostial lesions and determined risk factors for restenosis and
adverse cardiac events. In total, 184 consecutive patients who underwent DES implanta-
tion for aorto-ostial lesions were investigated (DES group) compared with 172 consecutive
patients treated with bare metal stents before the introduction of DESs (pre-DES group).
Major adverse cardiac events (MACEs) were defined as death, Q-wave myocardial infarc-
tion, and need for target lesion revascularization. The DES group had significantly higher
risk clinical and procedural profiles than the pre-DES group. Procedural success rates were
99.5% in the DES group and 100% in the pre-DES group (p = 1.0). The DES group had
a significantly lower incidence of in-segment restenosis (10.5% vs 26.0%, p = 0.001) and
target lesion revascularization (4.3% vs 11.6%, p = 0.011). Cumulative MACE rates at 1
year were 6.5% in the DES group and 13.4% in the pre-DES group (p = 0.03). By
multivariate analysis, treatment of bypass graft, treatment of in-stent restenosis, and
reference vessel diameter were predictors of restenosis, and only reference vessel diameter
(hazard ratio 0.20, 95% confidence interval 0.05 to 0.75, p = 0.017) inversely correlated
with 1-year MACEs after DES implantation. In conclusion, DES implantation for aorto-
ostial lesions is associated with a significant decrease in restenosis and MACEs compared
with the pre-DES phase. Treatment of bypass graft and in-stent restenosis and reference
vessel size were identified as predictors of restenosis and/or long-term MACEs after DES

implantation.
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With widespread availability of drug-eluting stents (DESs),
treating physicians are currently using DESs for more chal-
lenging clinical and anatomic situations, many of which
have not been evaluated in clinical trials.!-3 The occurrence
of restenosis and clinical events after DES implantation
developed mainly in complex subsets, and significant clin-
ical, angiographic, and procedural predictors of restenosis
after DES implantation and adverse events have been sug-
gested.>* In the first observational study of 32 patients
treated with sirolimus-eluting stents for aorto-ostial disease,
more favorable angiographic and clinical results were re-
ported> compared with bare metal stents (BMSs). However,
the risk factors for angiographic restenosis and long-term
cardiovascular events in these complex lesions remain un-
known. The present study evaluated short- and long-term
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safety and benefits of DES implantation in a large number
of patients with aorto-osital lesions and identified predictors
of subsequent restenosis and 1-year major adverse cardiac
events (MACEs).

Methods

Study design and patient population: From February
2003 to April 2005, we retrospectively identified 184 con-
secutive patients (191 lesions) who underwent DES implan-
tation for aorto-ostial disease (DES group); sirolimus-elut-
ing stents and paclitaxel-eluting stents were used in 163 and
28 lesions, respectively. The control group consisted of 172
consecutive patients (177 lesions) who underwent BMS
implantation for aorto-ostial lesions in the period immedi-
ately before the introduction of DESs (pre-DES group).
Patients were excluded if stent implantation was performed
during cardiogenic shock or as a bridge to emergency by-
pass surgery; there was a contraindication to antiplatelet
agents; or there was severe left ventricular dysfunction
(ejection fraction =30%).

An aorto-ostial lesion was defined as a stenosis located at
the aortic junction with the left main coronary artery, right
coronary artery, or grafted vessel within 3 mm of the vessel
origin on the view of least foreshortened angiographic pro-
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jection. This study was approved by the institutional review
board, and written informed consent was obtained.

Stenting procedures and antiplatelet medications:
Details of the stenting technique have been previously de-
scribed.>¢ Although the final interventional strategy was
entirely left to the discretion of the operator, direct stenting
(stenting without predilatation) was considered for treat-
ment of relatively noncomplex lesions. During the proce-
dure, patients received intravenous heparin to maintain an
activated clotting time of =250 seconds. The use of glyco-
protein IIb/IIIa inhibitors was left to the operator’s discre-
tion. All patients were pretreated with ticlopidine or clopi-
dogrel and aspirin. A loading dose of 300 mg of clopidogrel
(or 500 mg of ticlopidine) was given to patients not previ-
ously taking the antiplatelet agents. After the procedure,
aspirin was continued indefinitely. Clopidogrel (75 mg/day)
was prescribed for =6 months after DES implantation and
clopidogrel (75 mg/day) or ticlopidine (500 mg/day) was
prescribed for =1 month after BMS implantation.

Angiographic analysis: Coronary angiograms were mea-
sured by 2 experienced angiographers not involved in the
stenting procedure. Standard qualitative and quantitative
analyses and definitions were used for angiographic analy-
sis.” Using the guiding catheter for magnification calibration
and an online quantitative coronary angiographic analysis
system (ANCOR 2.0, Siemens, Erlangen, Germany), mini-
mal luminal diameter, percent diameter stenosis, and refer-
ence vessel diameter were measured before and after the
intervention and at follow-up from a single matched view
showing the smallest minimal luminal diameter. Acute gain
was calculated as the difference between minimal luminal
diameters before and after the procedure. Late loss was
defined as the difference between minimal luminal diame-
ters after the procedure and at follow-up. Angiographic
restenosis was defined as a diameter stenosis =50% by
quantitative coronary angiography within a stented segment
at follow-up.

Definitions and follow-up: Procedural success was de-
fined as a Thrombolysis In Myocardial Infarction grade 3
flow and <30% residual stenosis without major procedural
or in-hospital complications. A MACE was defined as
death, Q-wave myocardial infarction, and need for target
lesion revascularization (TLR). Deaths were classified as
cardiac or noncardiac. Deaths that could not be classified
were considered to be cardiac related. Q-wave myocardial
infarction was defined by the postprocedural presence of
new pathologic Q waves in 2 contiguous leads. Non—-Q-
wave myocardial infarction was defined as an increase in
the MB fraction of creatinine kinase to =3 times the upper
limit of the normal range without pathologic Q waves. TLR
was defined as repeat percutaneous or surgical interventions
of the stented segment. Stent thrombosis was defined as
angiographic documentation of thrombotic stent occlusion
associated with a clinical event, an unexplained sudden
cardiac death, or myocardial infarction not clearly attribut-
able to another coronary lesion.3°

Clinical follow-up was performed by office visits or
telephone interviews at 1, 3, 6, and 12 months after stenting.
Angiographic follow-up was scheduled 6 to 8 months after

Table 1
Clinical, procedural, and angiographic characteristics
Characteristics DES Pre-DES p

(n = 184) (n = 172)  Value
Age (yrs) 60 * 12 57+ 12 0.1
Men 113 (61%) 106 (62%) 1.0
Hypertension 98 (53%) 63 (37%) 0.002
Diabetes mellitus 60 (33%) 36 (21%) 0.013
Total serum cholesterol >200 41 (22%) 44 (26%) 0.5

mg/dl

Current smoker 51 (28%) 48 (28%) 1.0

Previous myocardial infarction 14 (8%) 5 (3%) 0.06

Previous percutaneous coronary 47 (26%) 21 (12%) 0.001
intervention
Previous bypass surgery 17 (9%) 11 (6%) 0.3
Clinical presentation
Stable angina pectoris 79 (43%) 53 (31%) 0.018
Unstable angina pectoris 83 (45%) 104 (61%) 0.004
Myocardial infarction within 2 22 (12%) 15 (9%) 0.3
wks
Mutivessel coronary disease 153 (83%) 132 (77%) 0.1
Renal failure 10 (5%) 9 (5%) 0.9
Left ventricular ejection fraction 59+9 619 0.017
(%)
No. of coronary narrowings 191 177
Treated coronary vessel
Left main 98 (51%) 94 (53%) 0.7
Right 83 (44%) 76 (43%) 0.9
Bypass graft 10 (5%) 7 (4%) 0.6
Saphenous vein graft/free arterial 10/0 52
graft
Severe lesion calcium 6 (3%) 4 (2%) 0.8
In-stent restenosis 20 (11%) 7 (4%) 0.017
Total occlusion 6 (3%) 6 (3%) 1.0
Thrombus 6 (3%) 6 (3%) 1.0

Direct stenting without predilation 51 (27%) 7 (4%) <0.001

Cutting balloon 14 (7%) 10 (6%) 0.5

Guidance with intravasular 134 (70%) 123 (70%) 0.9
ultrasound

Intra-aortic balloon pump 3(2%) 3(2%) 1.0

Glycoprotein IIb/IIIa inhibitor 11 (6%) 8 (5%) 0.6

Use of additional high-pressure 98 (51%) 35 (20%) <0.001
balloons

Maximal balloon diameter (mm) 39104 43 +0.6 <0.001

Maximal inflation pressure (atm) 184 +35 151 *2.6 <0.001

Stents per lesion (no.) 1.4 *£0.7 1.0 0.1 <0.001

Total stent length per lesion (mm) 30.7 £21.6 134 *6.5 <0.001

Lesion length (mm) 23.1+17.2 10.8 7.8 <0.001

Reference vessel diameter (mm) 3.19 2055 3.84 £1.17 <0.001

Preprocedure MLD (mm) 133 £0.65 127 *066 04

Postprocedure MLD (mm) 320 = 0.50 3.88 =0.71 <0.001

Follow-up MLD (mm) 2.69£091 251124 03

Preprocedure diameter stenosis (%) 58.3 =183 66.2 = 16.0 <0.001

Postprocedure diameter stenosis —14*148 —41=*148 0.1
(%)

Follow-up diameter stenosis (%)

Acute gain (mm)

Late loss (mm)

Restenosis (rate)

13.7 279 34.0 £28.6 <0.001
1.87 = 0.70 2.60 £ 0.80 <0.001
048 = 0.79 1.40 = 1.03 <0.001

15 (10.5) 32 (26.0) 0.001

Values are reported as numbers of patients (percentages) or means *
SDs.
MLD = minimal lumen diameter.
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Table 2
Incidence of adverse cardiac events
Variable DES Pre-DES  p Value
(n=184) (n = 172)
In-hospital outcomes
Death 1(0.5) 0 1.0
Q-wave myocardial infraction 0 0 NS
Non-Q-wave myocardial infarction 20 (11) 13 (8) 0.3
Stroke 0 0 NS
Urgent revascularization 0 0 NS
Stent thrombosis 0 0 NS
Cumulative 1-yr outcomes
Death 3(1.6) 4(2.3) 0.7
Cardiac 3(1.6) 3(1.7) 1.0
Noncardiac 0 1 (0.6) 0.5
Q-wave myocardial infarction 1(0.5) 2(1.2) 0.6
TLR 8(4.3) 20 (11.6) 0.011
Repeat intervention 4(2.2) 10 (5.8) 0.1
Bypass surgery 4(2.2) 10 (5.8) 0.1
Stent thrombosis 1(0.5) 2(1.2) 0.6
Total MACES 12 (6.5) 23 (13.4) 0.030

Values are reported as numbers of patients (percentages).

the procedure or sooner if clinically indicated by symptoms
or documentation of myocardial ischemia. Patients who did
not develop any MACE in the first month and did not
present any medical contraindication were requested to have
a follow-up angiogram. Four patients died within the first 6
months after the procedure, and 10 were considered to have
a medical contraindication (4 with end-stage renal disease
on dialysis, 2 with severe allergic contrast reaction, 1 with
disabling stroke, 2 with malignancy, and 1 with Eisen-
menger syndrome). Therefore, 177 patients (96%) in the
DES group and 165 (96%) in the pre-DES group were
eligible for angiographic restudy (p = 0.9).

Statistical analysis: Categorical variables were pre-
sented as frequencies (percentages) and compared with chi-
square statistics or Fisher’s exact test. Continuous variables
were presented as mean * SD and compared with Student’s
t test. Logistic regression analysis was used to determine the
independent predictors of angiographic restenosis. The Cox
proportional hazards regression model was used to identify
independent predictors of MACEs at 1-year follow-up. All
clinical, procedural, and angiographic variables (listed in
Table 1) with a p value <0.10 by univariate analyses were
included in multivariate analyses using the forward stepwise
selection process. A p value <0.05 was considered statis-
tically significant, and all statistical tests were 2-tailed.
Statistical analyses were performed with SPSS 12.0 (SPSS,
Inc., Chicago, Illinois).

Results

Baseline and procedural characteristics: Baseline
clinical, lesion, and procedural characteristics are presented
in Table 1. The DES group had a higher incidence of
hypertension, diabetes, and previous coronary intervention
and a lower ejection fraction than the pre-DES group. Re-
cent myocardial infarction (within 2 weeks) was the indi-
cation for the procedure in 10% of overall patients.

Seven patients in the DES group and 5 in the pre-DES
group underwent stenting in left main and right coronary

ostial lesions. The 2 groups were well matched for lesion
location and characteristics, except that restenotic lesions
were more often included for stenting in the DES group.
Patients treated with DESs had significantly more direct
stenting without predilatation, a higher final balloon pres-
sure, a larger number of used stents, and longer stent length
per lesion. There were no cases of coronary perforation or
residual dissection after stenting in either group.

Angiographic and clinical results: Angiographic data
and clinical outcomes are presented in Tables 1 and 2,
respectively. The DES group had a smaller reference diam-
eter and a longer lesion than the pre-DES group. Postpro-
cedure minimal luminal diameter was significantly larger in
the pre-DES group due to greater acute gain.

During hospitalization, 1 patient in the DES group died
compared with no patients in the pre-DES group (p = 1.0).
This patient presented with unstable angina and occlusive
aorto-ostial disease of the saphenous vein graft, which was
anastomosed to the left anterior descending artery. The
patient died 4 days after successful stenting because of
ventricular fibrillation. Periprocedural non—Q-wave myo-
cardial infarction occurred in 20 patients (11%) in the DES
group and in 13 patients (8%) in the pre-DES group (p =
0.3). Procedural success rates were 99.5% in the DES group
and 100% in the pre-DES group (p = 1.0).

Follow-up angiography was performed in 138 patients in
the DES group (78% of eligible patients) and 118 in the
pre-DES group (72% of eligible patients, p = 0.2). There
was no significant difference in mean time to angiographic
follow-up (7.0 £ 3.2 vs 6.9 = 4.5 months, p = 0.96). Late
lumen loss (0.48 = 0.79 vs 1.40 = 1.03 mm, p <0.001) and
binary restenosis rate (10.5% vs 26.0%, p = 0.001) were
significantly lower in the DES group than in the pre-DES
group (Table 1). In the DES group, the angiographic pattern
of in-stent restenosis was focal in 12 lesions (in-stent 10,
distal edge 2), diffuse in 1 lesion, and totally occluded in 2
lesions. Of the 15 restenotic lesions in the DES group, 8
(53%) compromised the 3-mm segment from the aortic
junction. In the pre-DES group, the restenotic pattern was
focal in 17 lesions (in-stent 15, distal edge 2), diffuse in 14
lesions, and totally occluded in 1 lesion.

At 1-year follow-up (available in all patients), the inci-
dence of MACEs was significantly lower in the DES group
than in the pre-DES group (6.5% vs 13.4%, p = 0.030).
Three patients (1.6%) in the DES group died compared with
4 (2.3%) in the pre-DES group (p = 0.7). All 3 patients in
the DES group were classified as having cardiac death; 1
died after discontinuation of antiplatelet therapy due to
colonic polypectomy 172 days after left main stenting, 1
died as a result of pneumonia and pump failure, and 1 died
during hospitalization. The DES group had a significantly
lower rate of TLR compared with the pre-DES group (4.3%
vs 11.6%, p = 0.011). Stent thrombosis developed in 1
patient (0.5%) in the DES group and in 2 patients (1.2%) in
the pre-DES group (p = 0.6).

Predictors of restenosis and cardiac events after DES
implantation: Figure 1 shows the univariate correlation
between the incidence of in-segment restenosis and clinical,
procedural, and angiographic variables in patients treated
with DESs. Covariates included in the multivariable model
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Figure 1. Univariate analysis of binary in-segment restenosis after DES implantation in aorto-ostial lesions according to clinical, procedural, and angiographic
parameters. The ORs are shown on a logarithmic scale with their 95% Cls.

were treatment of bypass graft (odds ratio [OR] 15.53, 95% Table 3

confidence interval [CI] 1.66 to 57.42, p= 0.018), treatment Multivariate predictors of angiographic restenosis after drug-eluting stent

of in-stent restenosis (OR 3.87, 95% CI 1.05 to 14.20, p = implantation

0.042), direct stenting (OR 0.18, 95% CI 0.02 to 1.38, p = - — :

0.099), glycoprotein IIb/Illa inhibitor use (OR 4.77, 95% Variables Multivariate Analysis

CI 0.80 to 28.59, p = 0.087), maximal balloon diameter OR 95% CI p Value

(OR 0.23,95% CI1 0.06 to 0.87, p = 0.030), reference vessel

diameter (OR 0.19, 95% CI 0.06 to 0.68, p = 0.011), Lreatmentofbypass graft 1009 1184526 0.037
.. . . Treatment of in-stent restenosis 4.38 1.12-19.39 0.048

preprocedure minimal luminal diameter (OR 0.28, 95% CI Reference vessel diameter (mm) 0.15 0.03-0.63 0.010

0.10 to 0.78, p = 0.015), and postprocedure minimal lumi-
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Table 4

Univariate and multivariate predictors of major adverse cardiac events after drug-eluting stent implantation

Variables Univariate Analysis Multivariate Analysis

HR 95% CI p Value HR 95% CI p Value
Treatment of in-stent restenosis 3.12 0.85-11.68 0.085
Glycoprotein IIb/IIIa inhibitor use 5.22 1.14-23.92 0.034
Lesion length (mm) 1.03 1.002-1.06 0.034
Reference vessel diameter (mm) 0.23 0.06-0.83 0.025 0.20 0.05-0.75 0.017
Preprocedure MLD (mm) 0.36 0.14-0.93 0.035

HR = hazard ratios; other abbreviation in Table 1.

nal diameter (OR 0.28, 95% CI 0.08 to 0.95, p = 0.041). In
multivariate analysis, treatment of bypass graft, treatment of
in-stent restenosis, and reference vessel diameter were iden-
tified as independent predictors of angiographic restenosis
(Table 3).

Univariate and multivariate predictors of cumulative
MACE:s at 1 year in patients treated with DESs are listed in
Table 4. At multivariate analysis, only reference vessel
diameter (hazard ratio 0.20, 95% CI 0.05 to 0.75, p =
0.017) inversely correlated with occurrence of MACEs dur-
ing 1-year follow-up.

Discussion

The major findings of this study are that (1) utilization of
DES to treat aorto-ostial lesions appears safe and feasible
with a very high procedural success rate (99.5%); (2) a
marked benefit with respect to rates of restenosis (60%
relative risk decrease) and MACEs (51% relative risk de-
crease) emerged in patients with DESs compared with those
with BMSs, thus confirming previous observations’; and
(3) treatment of bypass graft, treatment of in-stent resteno-
sis, and smaller reference vessel were independent predic-
tors of angiographic restenosis and/or long-term MACEs
after DES implantation.

In a previous study of patients with complex lesions and
“off-label” indications, ostial lesions had a relatively high
restenosis rate (14.7%) and were identified as independent
predictors of restenosis after DES implantation.* Several
recent reports using DESs have shown encouraging angio-
graphic and clinical results in coronary ostial lesions, in-
cluding aorto-ostial and left anterior descending ostial le-
sions.> 1011 Compared with the BMS group, use of DESs on
relatively complex aorto-ostial lesions involving diffuse
long segments and a less restrictive stenting strategy for
more complete lesion coverage led to a significant increase
in the number and length of stents implanted. Despite these
lesion and procedural complexities, our present findings are
in keeping with previous observations. However, to date, no
data are available about the correlates of restenosis and
cardiac events in aorto-ostial lesions after DES implantation
due to the limited number of patients.

In our study, treatment of bypass graft and in-stent
restenosis with DESs in an aorto-ostial location was an
independent predictor of angiographic restenosis after
adjustment for other significant covariates. Percutaneous
intervention of saphenous vein graft is associated with a
higher rate of periprocedural complications and late angio-

graphic and clinical restenosis.!? Ostial location had an
especially higher restenosis rate than nonostial location after
BMS implantation.!* Although DES has achieved more
predictable results and lower restenosis rates in saphenous
vein graft disease,'* we found that the aorto-ostial involve-
ment was still prone to higher restenosis after DES implan-
tation. Higher elastic recoil and lesion rigidity might be a
possible explanation for this finding. In addition, the un-
availability of a DES >3.5 mm may lead to discrepancies
between stent and vessel sizes, which preclude optimal
lumen geometry and homogenous drug delivery.

Although a DES has a low incidence of recurrent reste-
nosis after treatment of noncomplex restenotic lesions,!>-16
its efficacy in treating more complicated restenotic lesions
remains to be established. The higher incidence of resteno-
sis observed after treating in-stent restenosis of aorto-ostial
lesions may be due to a modification of the vessel wall in
response to repeated injury and to local elements specific to
the aorto-ostial junction, thus decreasing responsiveness to
antiproliferative drugs.

By multivariate analysis, reference vessel size was iden-
tified as a predictor of restenosis as well as long-term
MACEs, similar to previous reports in real practice with
different complex lesions!” and in relatively large vessels,
such as the left main artery.!8-20 Because coronary resteno-
sis resulted mostly from neointimal hyperplasia, binary re-
stenosis and need for revascularization may be more likely
to occur in patients with smaller reference diameters.

Because aorto-ostial lesions usually have a very large
reference vessel size despite the small intraluminal lesion
diameter, more appropriate or larger stents, not yet avail-
able, may be needed to ensure more complete apposition of
the stent strut to the vessel wall and more uniform drug
distribution. This issue therefore deserves further investiga-
tion.

This study is subject to some limitations. (1) It is a
retrospective, single-center study and lacks the clear advan-
tages of a randomized trial. (2) The DES group included 2
different types of DESs. (3) Sirolimus-eluting stents were
more commonly used. (4) Angiographic follow-up was not
performed in all patients, possibly resulting in selection
bias. (5) This study was underpowered to show a difference
in the incidence of stent thrombosis, death, or Q-wave
myocardial infarction between patients with DESs and those
with BMSs. Further studies with larger samples are required
to investigate the differential effect of DESs (sirolimus- vs
paclitaxel-eluting stents) in prespecified subgroups accord-
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artery vs grafted vessel).

10.

. Lemos PA, Serruys PW, van Domburg RT, Saia F, Arampatzis CA,

Hoye A, Degertekin M, Tanabe K, Daemen J, Liu TK, et al. Unre-
stricted utilization of sirolimus-eluting stents compared with conven-
tional bare stent implantation in the “real world”: the Rapamycin-
Eluting Stent Evaluated At Rotterdam Cardiology Hospital
(RESEARCH) registry. Circulation 2004;109:190—-195.

. Park SJ, Kim YH, Lee BK, Lee SW, Lee CW, Hong MK, Kim JJ,

Mintz GS, Park SW. Sirolimus-eluting stent implantation for unpro-
tected left main coronary artery stenosis. Comparison with bare metal
stent implantation. J Am Coll Cardiol 2005;45:351-356.

. Cosgrave J, Agostoni P, Ge L, Iakovou I, Chieffo A, Biondi-Zoccai

GG, Sangiorgi GM, Montorfano M, Michev I, Airoldi F, et al. Clinical
outcome following aleatory implantation of paclitaxel-eluting or siroli-
mus-eluting stents in complex coronary lesions. Am J Cardiol 2005;
96:1663-1668.

. Lemos PA, Hoye A, Goedhart D, Arampatzis CA, Saia F, van der

Giessen WJ, McFadden E, Sianos G, Smits PC, Hofma SH, et al.
Clinical, angiographic, and procedural predictors of angiographic re-
stenosis after sirolimus-eluting stent implantation in complex patients:
an evaluation from the Rapamycin-Eluting Stent Evaluated At Rotter-
dam Cardiology Hospital (RESEARCH) study. Circulation 2004;109:
1366-1370.

. Iakovou I, Ge L, Michev I, Sangiorgi GM, Montorfano M, Airoldi F,

Chieffo A, Stankovic G, Vitrella G, Carlino M, et al. Clinical and
angiographic outcome after sirolimus-eluting stent implantation in
aorto-ostial lesions. J Am Coll Cardiol 2004;44:967-971.

. Colombo A, Tobis J. Techniques in Coronary Artery Stenting. Lon-

don: Martin Dunitz Publishers, 2000.

. Lansky AJ, Dangas G, Mehran R, Desai KJ, Mintz GS, Wu H, Fahy

M, Stone GW, Waksman R, Leon MB. Quantitative angiographic
methods for appropriate end-point analysis, edge-effect evaluation,
and prediction of recurrent restenosis after coronary brachytherapy
with gamma irradiation. J Am Coll Cardiol 2002;39:274-280.

. Jeremias A, Sylvia B, Bridges J, Kirtane AJ, Bigelow B, Pinto DS, Ho

KK, Cohen DJ, Garcia LA, Cutlip DE, Carrozza JP Jr. Stent throm-
bosis after successful sirolimus-eluting stent implantation. Circulation
2004;109:1930-1932.

. Takovou I, Schmidt T, Bonizzoni E, Ge L, Sangiorgi GM, Stankovic G,

Airoldi F, Chieffo A, Montorfano M, Carlino M, et al. Incidence,
predictors, and outcome of thrombosis after successful implantation of
drug-eluting stents. JAMA 2005;293:2126-2130.

Seung KB, Kim YH, Park DW, Lee BK, Lee CW, Hong MK, Kim PJ,
Chung WS, Tahk SJ, Park SW, Park SJ. Effectiveness of sirolimus-
eluting stent implantation for the treatment of ostial left anterior
descending artery stenosis with intravascular ultrasound guidance.
J Am Coll Cardiol 2005;46:787-792.

11.

13.

14.

16.

17.

19.

20.

Tsagalou E, Stancovic G, Iakovou I, Melzi G, Cosgrave J, Ge L,
Michev I, Chieffo A, Airoldi F, Carlino M, Montorfano M, Colombo
A. Early outcome of treatment of ostial de novo left anterior descend-
ing coronary artery lesions with drug-eluting stents. Am J Cardiol
2006;97:187-191.

. Savage MP, Douglas JS Jr, Fischman DL, Pepine CJ, King SB III,

Werner JA, Bailey SR, Overlie PA, Fenton SH, Brinker JA, Leon MB,
Goldberg S. Stent placement compared with balloon angioplasty for
obstructed coronary bypass grafts. Saphenous Vein De Novo Trial
Investigators. N Engl J Med 1997;337:740-747.

Fenton SH, Fischman DL, Savage MP, Schatz RA, Leon MB, Baim
DS, King SB, Heuser RR, Curry RC Jr, Rake RC. Long-term angio-
graphic and clinical outcome after implantation of balloon-expandable
stents in aortocoronary saphenous vein grafts. Am J Cardiol 1994;74:
1187-1191.

Ge L, Iakovou I, Sangiorgi GM, Chieffo A, Melzi G, Cosgrave J,
Montorfano M, Michev I, Airoldi F, Carlino M, Corvaja N, Colombo
A. Treatment of saphenous vein graft lesions with drug-eluting stents:
immediate and midterm outcome. J Am Coll Cardiol 2005;45:989—
994.

. Holmes DR Jr, Teirstein P, Satler L, Sketch M, O’Malley J, Popma JJ,

Kuntz RE, Fitzgerald PJ, Wang H, Caramanica E, Cohen SA, for the
SISR Investigators. Sirolimus-eluting stents vs vascular brachytherapy
for in-stent restenosis within bare-metal stents: the SISR randomized
trial. JAMA 2006;295:1264-1273.

Stone GW, Ellis SG, O’Shaughnessy CD, Martin SL, Satler L, Mc-
Garry T, Turco MA, Kereiakes DJ, Kelley L, Popma JJ, Russell ME,
for the TAXUS V ISR Investigators. Paclitaxel-eluting stents vs vas-
cular brachytherapy for in-stent restenosis within bare-metal stents: the
TAXUS V ISR randomized trial. JAMA 2006;295:1253—-1263.

Lee CW, Park DW, Lee BK, Kim YH, Hong MK, Kim JJ, Park SW,
Park SJ. Predictors of restenosis after placement of drug-eluting stents
in one or more coronary arteries. Am J Cardiol 2006;97:506-511.

. Park SJ, Hong MK, Lee CW, Kim JJ, Song JK, Kang DH, Park SW,

Mintz GS. Elective stenting of unprotected left main coronary artery
stenosis: effect of debulking before stenting and intravascular ultra-
sound guidance. J Am Coll Cardiol 2001;38:1054-1060.

Takagi T, Stankovic G, Finci L, Toutouzas K, Chieffo A, Spanos V,
Liistro F, Briguori C, Corvaja N, Albero R, et al. Results and long-
term predictors of adverse clinical events after elective percutaneous
interventions on unprotected left main coronary artery. Circulation
2002;106:698-702.

Valgimigli M, van Mieghem CA, Ong AT, Aoki J, Granillo GA,
McFadden EP, Kappetein AP, de Feyter PJ, Smits PC, Regar E, et al.
Short- and long-term clinical outcome after drug-eluting stent implan-
tation for the percutaneous treatment of left main coronary artery
disease: insights from the Rapamycin-Eluting and Taxus Stent Eval-
uated At Rotterdam Cardiology Hospital registries (RESEARCH and
T-SEARCH). Circulation 2005;111:1383-1389.



	Results and Predictors of Angiographic Restenosis and Long-Term Adverse Cardiac Events After Drug-Eluting Stent Implantation for Aorto-Ostial Coronary Artery Disease
	Methods
	Study design and patient population
	Stenting procedures and antiplatelet medications
	Angiographic analysis
	Definitions and follow-up
	Statistical analysis

	Results
	Baseline and procedural characteristics
	Angiographic and clinical results
	Predictors of restenosis and cardiac events after DES implantation

	Discussion
	References


