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Cardiovascular Topics

Outcomes of stenting with overlapping drug-eluting
stents versus overlapping drug-eluting and bare-metal
stents for the treatment of diffuse coronary lesions

SE KASSAIAN, M SALARIFAR, M RAISSI DEHKORDI, M ALIDOOSTI, E NEMATIPOUR, HR POORHOSSEINI,
AM HAJIZEINALI, D KAZEMISALEH, A SHARAFI, M MAHMOODIAN, N PAYDARI, AV FARAHANI

Summary

Introduction: We investigated the outcomes of stenting with
overlapping drug-eluting stents (DES) versus overlapping
stenting with a combination of drug-eluting and bare metal
stents (BMS) in very long coronary lesions (= 25 mm).
Methods and Results: Fifty-two patients treated with either
overlapping DES-DES (n = 22) or DES-BMS (n = 30) were
selected from a registry of S88 patients with very long coro-
nary lesions. Patients with acute myocardial infarction (MI)
within the preceding 48 hours were excluded. The DES-DES
combination was more frequently used for longer lesions
compared with the DES-BMS group (47.95 £ 9.25 vs 39.98
* 9.15 mm, p = 0.003). Left anterior descending artery
lesions were also more frequently treated with the DES-DES
combination (95.5 vs 66.7%, p = 0.02). In four patients in the
DES-BMS group, overlapping stents were used for the cover-
age of dissections. Peri-procedural non-Q-wave MI occurred
in one patient in the DES-BMS group. On follow up, only one
case of non-fatal MI occurred in a patient with overlapping
DES-DES.

Conclusion: Overlapping a BMS in the proximal part of a
long DES instead of exclusive deployment of two or more
overlapped DES seems to be a safe and feasible therapeutic
strategy in our practice.
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Percutaneous intervention in long coronary lesions was previous-
ly associated with poorer short- and long-term results than that in
discrete lesions.! Owing to their associated low angiographic and
procedural success rates and their higher dissection and threat-
ened or acute vessel closure rates, these lesions were considered
a contraindication to balloon angioplasty.” Nevertheless, promis-
ing results were obtained when using drug-eluting stents (DES),
making these lesions inviting targets for percutaneous coronary
intervention (PCI).**

In the bare-metal stent (BMS) era, there were conflicting data
regarding the efficacy of overlapping stents for the treatment of
long lesions.'** However, in the contemporary DES era, multiple
stent implantations in long lesions have been widely used.**?
Nevertheless, concerns remain about potential local toxicity with
delayed endothelial coverage that could contribute to an excess
in very late stent thrombosis, most likely at adjacent DES strut
overlaps,' and also greater in-stent late lumen loss and angio-
graphic restenosis."

In our practice, combinations of drug-eluting and bare-metal
stents have sometimes been used for covering very long lesions.
One of the reasons was the unavailability of appropriate sizes of
DES for overlapping coverage of these types of lesions, especial-
ly during the first two years of DES usage. Another reason was
the high cost of DES in our country, which many people could
not afford. However, the use of an additional stent was occasion-
ally unplanned in cases such as dissections. To our knowledge,
few clinical studies have to date systematically investigated the
outcomes of a combination of overlapping DES and BMS.

In this study at our centre, we report on cases of multiple
overlapping stenting in two groups of patients with implantation
of DES and a combination of DES and BMS in coronary lesions
of 225 mm in length.

Methods

DES were first used at our centre in March 2003 in selected,
planned procedures. Then, on the basis of contemporary stud-
ies, their use increased so that by March 2004, DES were used
as often as BMS. Since then, the use of DES at our institute has
steadily increased, accounting for about 60% of the procedures
in the last year.

Between April 2003 and March 2005, a total of 588 consecu-
tive patients with lesions = 25 mm underwent PCI at the catheter
laboratory of our hospital, which performs 2 000 PCI proce-
dures per year using six expert operators. After the exclusion
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of patients with acute MI within the preceding 48 hours of the
procedure, a total of 52 patients were diagnosed for multiple
overlapping stent implantation in their coronary arteries, using at
least two overlapping stents, including one or more DES.

All angioplasty procedures were done with a 6 or 7 French
guiding catheter and a femoral approach. If judged possible by
the operator, direct stenting was attempted; however, in most
cases pre-dilatation with an undersized balloon was used before
DES implantation. High-pressure (> 12 atm) inflation was used
in the majority of cases (n = 40, 76.9%). Stent overlaps were
always post-dilatated at higher pressure with a non-compliant
balloon or with the balloon of a proximally implanted stent. In
total, 114 stents were used for the coverage of 52 lesions.

Seventy-eight drug-eluting stents were used: 63 sirolimus-
eluting stents (Cypher, Johnson & Johnson Cordis Corp) and
15 paclitaxel-eluting stents (Boston Scientific Corp, Natick,
MA). The bare-metal stents used were diverse: one S670,
one S660 and two S7 (Medtronic AVE, Minneapolis, MN),
seven Biodivysio (Biocompatibles, Galway, Ireland), seven
BX-Sonic (Cordis/Johnson & Johnson, Warren, MI), six Driver
(Medtronic Vascular, Santa Rosa, California), six Express 2
(Boston Scientific, Natick, MA), three Vision, and three Zeta
(Guidant, Santa Clara, CA).

Baseline, clinical, angiographic and procedural characteristics
and in-hospital outcomes were obtained by research physicians
and entered into a computerised database by computer opera-
tors. Finally, clinical outcomes, including major adverse cardiac
events (MACE) were obtained by research physicians in clinics
at one, six and 12 months post surgery, and once a year thereaf-
ter, or by formal telephone interviews, and these were recorded
in datasheets, which were later entered into our computerised
database.

All patients gave individual written informed consent for
participation in this study and for the PCI procedure. The Ethics
Committee in our centre approved this study, according to the
Declaration of Helsinki as revised in 2000.

Coronary procedures

Patients received 300 mg of clopidogrel and 325 mg of aspi-
rin before and 7 500-10 000 TU of heparin at the start of the
procedure. The femoral sheath was removed after normalisation
(< 40 s) of the partial thromboplastin time. Clopidogrel was
followed at a dose of 75 mg/day for at least three months in
2003, and at least six months since 2004, and aspirin was given
indefinitely to all patients. Beta-blockers, angiotensin converting
enzyme inhibitors and statin drugs were administered as appro-
priate in the absence of a specific contraindication. Abciximab
was not used in any cases. Angiographic findings such as vessel
dimensions, pre- and post-procedural stenoses, lesion length, and
thrombolysis in myocardial infarction (TIMI) flow grade were
determined by visual estimation.

Definitions

Angina symptoms were defined according to the classifica-
tion of the Canadian Cardiovascular Society.”” Lesion types
were noted according to the American College of Cardiology/
American Heart Association (ACC/AHA) lesion characteristics
classification.” Q-wave MI was defined as the presence of new
Q waves in post-procedure electrocardiogram, with a two-fold

increase in MB fraction of creatinine kinase. Non-Q-wave MI
was defined as a two-fold increase in MB fraction of creatinine
kinase without the development of new Q waves.

Angiographic success was defined as residual stenosis < 20%
plus normal TIMI flow grade 3. Procedural success was defined
as angiographic success without major complications (death,
MI, emergency bypass surgery or PCI) during hospitalisation.
MACE was defined as the presence of cardiac death, non-fatal
MI, or target-vessel revascularisation (TVR) during the follow-
up period. TVR was defined as ischaemia-driven repeat percuta-
neous intervention or bypass surgery of the target vessel. Target
lesion revascularisation (TLR) was defined as ischaemia-driven
repeat percutaneous intervention of the target lesion or bypass
surgery of the target vessel.

Statistical analysis

Numerical variables were presented as mean + SD, while catego-
rised variables were shown as numbers (%). Continuous vari-
ables were compared using the Student’s #-test or non-parametric
Mann-Whitney U-test whenever the data did not appear to have
normal distributions, and categorical variables were compared
using the Chi-square or Fischer’s exact test. The analyses
were conducted with SPSS software version 13 for Windows
(Statistical Package for the Social Sciences, Inc, Chicago, IL).
All p-values were two-tailed, with statistical significance taken
as p < 0.05.

Results

Baseline and immediate results

During the study period, 22 patients were treated with two
homogenous overlapping DES (in 17 cases, two overlapping
Cypher stents; and in five, two overlapping Taxus stents were
used). Thirty patients were treated with at least one DES
combined with at least one BMS in an overlapping manner (in
25 cases, Cypher stents and in five cases, Taxus stents were used,
combined with a variety of bare-metal stents, as stated in the
methods section). In 23 cases, only one BMS was used. In four
cases, two BMS, and in three cases, three bare-metal stents were
used for the coverage of residual lesions. All the overlapping
stents were placed for very long lesions (mean lesion length in
the total population: 43.36 £ 9.93 mm).

The patients’ clinical characteristics are listed in Tables 1 and
2. As shown, the patients in these two groups were similar in
baseline demographic characteristics. Lesions were estimated
to be on average longer and the mean inflation pressure per
lesion was higher in the DES-DES group, compared with the
DES-BMS group (47.95 £ 9.25 vs 39.98 + 9.15 mm, p = 0.003,
and 16.29 + 2.26 vs 14.52 + 2.22 atm, p = 0.01, respectively).
Moreover, a higher percentage of procedures were performed
on the left anterior descending artery in the DES-DES group
(Tables 2, 3).

During hospitalisation, angiographic failure occurred in one
patient in each group. In the DES-BMS group, non-Q-wave
MI occurred in one patient (Table 4). He was treated with two
overlapping Cypher stents (2.75 X 33 mm) and one Express 2
(3.5 x 8 mm). Six months later, he underwent repeat coronary
angiography, which showed patent stents.

All dissections were treated with a combination of drug-
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TABLE 1. SELECTED BASELINE CLINICAL CHARACTERISTICS IN
PATIENTS TREATED WITH OVERLAPPING DRUG-ELUTING STENTS
VERSUS COMBINED BARE-METAL AND DRUG-ELUTING STENTS

DES-DES DES-BMS
m=22) m=30)
n (%) n (%) p-value
Female gender 4(18.2) 8(26.7) 0.53
Positive family history 7(31.8) 15 (50) 0.19
Age (years) 56.13 £10.75 54.80 £ 14.63 0.71
Smoking 14 (63.6) 14 (46.7) 0.22
Diabetes mellitus 2(9.1) 9 (30) 0.09
Hyperlipidaemia 13 (59.1) 19 (63.3) 0.76
Hypertension 5(22.7) 11 (36.7) 0.28
MI history 8(36.4) 12 (40) 0.79
Prior PCI 1(4.5) 0 0.42
Prior CABG 0 3(10) 0.25

*Mean * SD. MI: myocardial infarction; PCI: percutaneous coronary interven-
tion; CABG: coronary artery bypass grafting.

TABLE 3. PROCEDURAL CHARACTERISTICS IN PATIENTS
TREATED WITH OVERLAPPING DRUG-ELUTING STENTS VERSUS
COMBINED BARE-METAL AND DRUG-ELUTING STENTS

DES-DES (n=22) DES-BMS (n=30)
(Cypher-Cypher: 17) (Cypher-BMS: 25)

(Taxus-Taxus: 5) (Taxus-BMS: 5)
n (%) n (%) p-value

Stent length (mm)** 5091 +£8.35 55.79 £ 16.37 0.17
Mean stent length per 25.68 £4.34 23.81 £3.96 0.11
lesion* (mm)
Mean stent diameter per 2.86 £0.25 2.94+0.35 0.34
lesion* (mm)
Mean stent inflation pres- 16.29 £2.26 14.52+£2.22 0.01
sure per lesion* (atm)
Number of stents per lesion

2 22 (100) 23 (76.7)

3 0 4(13.3)

4 0 3(10)

*Mean * SD, “the reported stented length is based on the cumulative length of
the adjacent stents.

TABLE 2. LESION CHARACTERISTICS IN PATIENTS TREATED
WITH OVERLAPPING DRUG-ELUTING STENTS VERSUS
COMBINED BARE-METAL AND DRUG-ELUTING STENTS

DES-DES DES-BMS
m=22) m=30)n
n (%) (%) p-value
Type B2/C lesions 24 (100) 30 (100) -
Multi-vessel disease 7(31.8) 12 (40) 0.56
Pre-procedural stenosis* (%) 90.95+9.08  92.07£6.50 0.61
Lesion length* 47.95+£9.25 39.98%9.15  0.003
Ostial lesion 1(4.5) 0 0.42
Lest anterior descending artery 21(95.5) 20 (66.7) 0.02
Right coronary artery 1(4.5) 8(26.7) 0.06
Left circumflex artery 0 2(6.7) 0.50
Calcified 2(9.1) 4(13.3) >0.999
Eccentric 3(13.6) 7(23.3) 0.49
Angulated segments 1(4.5) 6 (20) 0.22
Thrombus 0 1(3.3) >0.999
Total occlusion 5(22.7) 3(10) 0.26

*Mean * SD.

eluting and bare-metal stents (Table 4). In two cases, four stents;
and in one case, three stents were used; in one patient, two stents
were used for the coverage of lesions. In all cases, the first
implanted stent was a DES. In the case with three stents, the
second stent was also a DES. All the other stents were BMS. In
our total population, the mean length and diameter of DES vs
BMS was 27.96 £ 6.53 vs 16.53 = 7.59 mm (p < 0.0001) and
2.58 £0.32 vs 3.01 £ 0.43 mm (p = 0.025), respectively. In the
DES-BMS group, the mean length and diameter of DES vs BMS
was 31.21£3.67 vs 16.53 £ 7.59 mm (p < 0.001) and 2.84 + 0.35
vs 3.01 £ 0.43 mm (p = 0.071), respectively.

Late outcomes

The mean follow-up duration was 13.5 + 4.6 months. Of the 52
patients, 50 were followed up with clinic visits: all 22 patients
treated with overlapping DES and 28 of the 30 patients treated
with a combination of DES and BMS. At 30 days’ and six
months’ follow up, MACE did not occur in any patient.

MI did however occur in a patient treated with two overlap-
ping Cypher stents (3 x 33 and 3 X 18 mm). He was an ex-smok-
er and the diseased location was distal LAD. He continued to

TABLE 4. IN-HOSPITAL AND LATE CLINICAL OUTCOMES IN
PATIENTS TREATED WITH OVERLAPPING DRUG-ELUTING STENTS
VERSUS COMBINED BARE-METAL AND DRUG-ELUTING STENTS

DES-DES  DES-BMS
m=22) m=30)
n (%) n (%) p-value

In-hospital outcomes
Peri-procedural non-Q-wave MI 0 1(3.3) >0.999
Angiographic success 21(95.5) 29(96.7)  >0.999
Procedural success 21(95.5) 28(93.3) >0.999
Dissection 0 4(13.3) 0.13
Abrupt closure 0 0 -

n=22 n=28
Long-term outcomes (100%) (93.3%)
Mean follow-up duration (months) 13.9+42 13.3+4.8 0.65
MACE 1(4.5) 0 0.44
Cardiac death 0 0 -
Non-fatal MI 1(4.5) 0 0.44
TVR 0 0 -
TLR 0 0 -
CABG 0 0 -

*Mean % SD. MI: myocardial infarction; MACE: major adverse cardiac events;
TVR: target vessel revascularisation; TLR: target lesion revascularisation;

CABG: coronary artery bypass grafting.

receive clopidogrel for seven months. After 13 months, he was
admitted due to post MI angina. Re-angiography showed mini-
mal CAD and development of coronary aneurysm in the coro-
nary segment that had received overlapping stents. The patient
underwent implantation of an intra-cardiac defibrillator (ICD)
due to ventricular fibrillation and ejection fraction of 15%.

With univariate analysis, the composite endpoint of TVR, MI
and cardiac death (MACE) was not related to any variable listed
in Table 4.

Discussion

In the present report, we describe the clinical outcomes of a
small, consecutive series of patients treated with overlapping
DES or overlapping DES and BMS. The data presented here
demonstrate that overlapping stents may be used for the treat-
ment of long coronary lesions, with both a high acute success
rate and a good mid-term clinical outcome.
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Long coronary lesions comprise up to 20% of current inter-
ventional practice and are considered difficult both technically
and in terms of achieving successful clinical outcomes.""* To
date, both single long stents and multiple contiguous stents
have been used for the successful treatment of coronary artery
lesions.>">"”

Stent length was previously an independent predictor of
restenosis; however, the use of DES has greatly attenuated
this relationship. As a result, long DES tend to be selected for
complete lesion coverage, but if this approach is not possible
or a residual segment of the lesion is left uncovered, additional
stenting is considered, with some overlap to eliminate the risk of
a residual stent gap.'™" Some reports have shown an increased
rate of peri-procedural myonecrosis in overlapping stents, which
may be a limitation of this approach.** A pooled analysis of five
clinical trials showed that BMS overlap was associated with an
increased incidence of MI and total MACE that was not apparent
for DES overlap."

On the other hand, Finn et al. reported that, in a histological
analysis in an animal study, overlapping DES further delayed the
arterial healing and promoted inflammation compared to over-
lapping BMS.?' Therefore they concluded that patients receiving
overlapping DES needed more frequent follow up than patients
with non-overlapping stents. It is noteworthy that many studies
show comparable results after PCI with homogeneous and heter-
ogeneous drug-eluting stents,”?® and a low rate of repeat revas-
cularisation irrespective of stent type, with no safety concerns at
medium-term follow up.**

In 2006, Burzotta et al. distributed their report on a consecu-
tive series of 40 patients in Italy, treated with overlapping stents.
These stents were used to cover minor dissections and plaque
shifts, treat other contiguous lesions in the same vessel, or obtain
full lesion coverage. In a subgroup of patients, an appropriate
(length and size) similar type of DES was not available, so the
additional stent necessary to complete the procedure was a BMS
or another type of DES. In their study, 24 patients were treated
with overlapping homogeneous DES, eight with overlapping
heterogeneous DES, and eight with overlapping DES-BMS. In
their experience, three out of the 24 patients (12.5%) in the over-
lapping homogeneous DES group developed MACE: two, target
lesion revascularisations and one, coronary bypass surgery. No
MACE occurred in the overlapping heterogeneous DES group.
In the overlapping DES-BMS group, the rate of MACE was
50% (three target-vessel revascularisations and one death after
cardiogenic shock in a patient who developed ST-elevation MI
110 days after PCI).”

As stated in the results section, we used homogeneous drug-
eluting stents in all 22 patients treated with overlapping DES,
which matches the Burzotta study. However, we used a combina-
tion of DES and BMS in a much higher number of patients than
in their registry (30 vs eight), and no MACE was experienced. In
our study, MACE only included MI after 13.2 months in a patient
treated with two overlapping Cyphers, yielding a MACE rate of
4.5%, compared to 0% in patients treated with DES-BMS. We
must point out that we used the definition of a CKMB rise two-
fold above baseline, although the new definition of MI is based
on troponin level.*

Angiographic restenosis was detected in two of the six
patients who had undergone follow-up angiography. Since
we only performed follow-up angiography when considered

clinically appropriate (in 11.5% of cases), the true angiographic
restenosis rate in our cohort could not be established with
certainty, compared to Burzotta et al., who performed follow-
up angiography in more than 80% of cases. In their experience,
MACE was detected only in those patients who had undergone
follow-up angiography and patients without follow-up angiogra-
phy did not show MACE at nine months.

In the Burzotta study, total stent length was shorter in patients
treated with DES-BMS than DES-DES [39 + 16 mm in the
DES-BMS vs 50 = 10 mm in the overlapping Cypher and 42 +
7 mm the overlapping Taxus group (p = 0.09)]. Their results
also showed more intimal hyperplasia at the site of stent overlap
in DES-BMS overlaps than when homogeneous or heterogene-
ous DES were used. The higher late lumen loss translated into
a higher in-segment binary restenosis rate in lesion segments
covered with DES-BMS, therefore decreasing the possible
benefits associated with DES implantation.

In the setting of long dissections, multiple short stent place-
ments have proven to be equivalent to the use of long stents.” In
our practice, in four patients, all dissections were successfully
treated with overlapping DES-BMS (Table 4). In addition, as
stated in the results section, the additional bare-metal stents used
for coverage of residual lesions, both in the case of dissections or
for long lesions, were smaller and had larger diameters. Since the
number of endpoints was small in our study, we may not reach a
definite conclusion, but we hypothesise that the smaller lengths
and larger diameters of the bare-metal stents used for coverage of
residual lesions may have reduced the risk of MACE in the group
treated with overlapping DES-BMS.

On the other hand, we found that lesions were estimated to be
significantly shorter in the DES-BMS group, suggesting another
potential factor for the reduced risk of MACE. However, total
stent lengths were not significantly different between the two
groups. This may be explained by the fact that all the patients
treated with more than two stents were in the DES-BMS group,
and additional bare-metal stents were used for the coverage of
residual lesions.

Our results showed that bare-metal stents with relatively short
lengths and large diameters can be overlapped in the proximal
portion of a long drug-eluting stent for the coverage of residual
lesions when the DES length would not suffice for the coverage
of the total lesion, or in the case of proximal edge dissection.
In our practice, this procedure was both feasible and safe, with
no increased rate of late stent thrombosis, as opposed to the use
of two or more drug-eluting stents, which have been frequently
known to be associated with stent thrombosis, especially at the
site of overlapping stent struts.

Limitations of this study include the fact that it was a retro-
spective analysis of consecutive and non-randomised patients,
different stent types were used, and stent deployment techniques
varied between the operators. Also, these data reflect the current
clinical practice at our institution. Routine follow-up angiogra-
phy was therefore not performed, which blurred the true rate of
acquired restenosis within the study population.

Conclusion

In clinical practice, there are patients in whom the interventional
cardiologist is required to overlap two or more stents in order to
cover residual lesions or dissecting flaps of a long atherosclerotic
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plaque. In our patients, there were no differences in mid-term
clinical outcomes whether there was more than one overlapped
drug-eluting stent, or a bare-metal stent had been deployed and
overlapped in the proximal portion of a long drug-eluting stent.

Regarding the risk of late thrombosis when using two or more

overlapped drug-eluting stents, our experience showed that this
therapeutic strategy is both safe and feasible for the coverage
of either dissections or residual lesions. Considering the small
sample size of our study, a prospective, randomised clinical trial
is recommended in future to determine the advantage of one
technique over the other.

References

1.

10.

11.

Kastrati A, Elezi S, Dirschinger J, Hadamitzky M, Neumann F, Schomig
A. Influence of lesion length on restenosis after coronary stent place-
ment. Am J Cardiol 1999; 83: 1617-1622.

Ryan TJ, Bauman WB, Kennedy JW, Kereiakes DJ, King SB (3rd)
McCallister BD, et al. Guidelines for percutaneous transluminal coro-
nary angioplasty. A report of the American Heart Association/American
College of Cardiology Task Force on Assessment of Diagnostic and
Therapeutic Cardiovascular Procedures (committee on percutaneous
transluminal coronary angioplasty). Circulation 1993; 88: 2987-3007.
Stone GW, Ellis SG, Cox DA, Hermiller J, O’Shaughnessy C, Mann
JT, et al. TAXUS-IV investigators. A polymer-based, paclitaxel-eluting
stent in patients with coronary artery disease. N Engl J Med 2004; 350:
221-231.

Degertekin M, Arampatzis CA, Lemos PA, Saia F, Hoye A, Daemen J, et
al. Very long sirolimus-eluting stent implantation for de novo coronary
lesions. Am J Cardiol 2004; 93: 826-829.

Tsagalou E, Chieffo A, Iakovou I, Ge L, Sangiorgi GM, Corvaja N, et
al. Multiple overlapping drug-eluting stents to treat diffuse disease of
the left anterior descending coronary artery. J Am Coll Cardiol 2005;
45: 1570-1573.

Bauters C, Hubert E, Prat A, Bougrimi K, Van Belle E, McFadden EP, ef
al. Predictors of restenosis after coronary stent implantation. J Am Coll
Cardiol 1998; 31: 1291-1298.

Hoffmann R, Herrmann G, Silber S, Braun P, Werner GS, Hennen B, et
al. Randomized comparison of success and adverse event rates and cost
effectiveness of one long versus two short stents for treatment of long
coronary narrowings. Am J Cardiol 2002; 90: 460—464.

Pan M, de Lezo JS, Medina A, Romero M, Gonzalez S, Segura J, et
al. Influence of stent treatment strategies in the long-term outcome of
patients with long diffuse coronary lesions. Catheter Cardiovasc Interv
2003; 58: 293-300.

Lee CW, Park KH, Kim YH, Hong MK, Kim JJ, Park SW, ef al. Clinical
and angiographic outcomes after placement of multiple overlapping
drug- eluting stents in diffuse coronary lesions. Am J Cardiol 2006; 98:
918-922.

Wilson GJ, Polovick JE, Huibregtse BA, Poff BC. Overlapping paclitaxel
eluting stents: Long-term effects in a porcine coronary artery model.
Cardiovasc Res 2007; 76: 361-372.

Kereiakes DJ, Wang H, Popma JJ, Kuntz RE, Donohoe DJ, Schofer
J, et al. Periprocedural and late consequences of overlapping Cypher
sirolimus-eluting stents: pooled analysis of five clinical trials. J Am Coll
Cardiol 2006; 48: 21-31.

. Goldman L, Hashimoto B, Cook EF, Loscalzo A. Comparative reproduc-

ibility and validity of systems for assessing cardiovascular functional
class: advantages of a new specific activity scale. Circulation 1981; 64:
1227-1234.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Smith SC Jr, Dove JT, Jacobs AK, Kennedy JW, Kereiakes D, Kern MJ,
et al; American College of Cardiology/American Heart Association task
force on practice guidelines (Committee to revise the 1993 guidelines for
percutaneous transluminal coronary angioplasty); Society for Cardiac
Angiography and Interventions. ACC/AHA guidelines for percutaneous
coronary intervention (revision of the 1993 PTCA guidelines) — execu-
tive summary: a report of the American College of Cardiology/American
Heart Association task force on practice guidelines (Committeeto revise
the 1993 guidelines for percutaneous transluminal coronary angioplasty)
endorsed by the Society for Cardiac Angiography and Interventions.
Circulation 2001; 103: 3019-3041.

Kim YH, Park SW, Lee CW, Hong MK, Gwon HC, Jang Y, et al.
Comparison of sirolimus-eluting stent, paclitaxel-eluting stent, and
bare metal stent in the treatment of long coronary lesions. Catheter
Cardiovasc Interv 2006; 67: 181-187.

Rozenman Y, Mereuta A, Mosseri M, Lotan C, Nassar H, Hasin Y, et al.
Initial experience with long coronary stents: the changing practice of
coronary angioplasty. Am Heart J 1997; 134: 355-361.

Chauhan A, Vu E, Ricci DR, Buller CE, Moscovich MD, Monkman S, et
al. Early and intermediate term clinical outcome after multiple coronary
stenting. Heart 1998; 79: 29-33.

Mushahwar SS, Pyatt JR, Lowe R, Morrison WL, Perry RA, Ramsdale
DR. Clinical outcomes of long coronary stents: a single-center experi-
ence. Int J Cardiovasc Intervent 2001; 4: 29-33.

Degertekin M, Regar E, Tanabe K, Smits PC, van der Giessen WJ,
Carlier SG, et al. Sirolimus-eluting stent for treatment of complex
in-stent restenosis: the first clinical experience. J Am Coll Cardiol 2003,
41: 184-189.

Tanabe K, Serruys PW, Grube E, Smits PC, Selbach G, van der Giessen
WI, et al. In-stent restenosis treated with stent-based delivery of pacli-
taxel incorporated in a slow-release polymer formulation. Circulation
2003; 107: 559-564.

Chu WW, Kuchulakanti PK, Torguson R, Wang B, Clavijo LC, Sudd ath
WO, et al. Impact of overlapping drug-eluting stents in patients under-
going percutaneous coronary intervention. Catheter Cardiovasc Interv
2006; 67: 595-599.

Finn AV, Kolodgie FD, Harnek J, Guerrero LJ, Acampado E, Tefera K, et
al. Differential response of delayed healing and persistent inflammation
at sites of overlapping sirolimus- or paclitaxel-eluting stents. Circulation
2005; 112: 270-278.

Burzotta F, Siviglia M, Altamura L, Trani C, Leone AM, Romagnoli E,
et al. Outcome of overlapping heterogenous drug-eluting stents and of
overlapping drug eluting and bare metal stents. Am J Cardiol 2007; 99:
364-368.

Kang WC, Oh KJ, Han SH, Ahn TH, Chung WIJ, Shin MS, et al.
Angiographic and intravascular ultrasound study of the effects of over-
lapping sirolimus- and paclitaxel-eluting stents: Comparison with same
drug-eluting overlapping stents. Int J Cardiol 123: 12—17.

Aoki J, Ong AT, Rodriguez Granillo GA, McFadden EP, van Mieghem
CA, et al. ‘Full metal jacket’ (stented length > 64 mm) using drug-
eluting stents for de novo coronary artery lesions. Am Heart J 2005;
150: 994-999.

Chu WW, Kuchulakanti PK, Torguson R, Wang B, Clavijo LC, Suddath
WO, et al. Comparison of clinical outcomes of overlapping sirolimus-
versus paclitaxel-eluting stents in patients undergoing percutaneous
coronary intervention. Am J Cardiol 2006; 98: 1563—1566.

Thygesen K, Alpert JS, White HD; Joint ESC/ACCF/AHA/WHF Task
Force for the Redefinition of Myocardial Infarction. Universal definition
of myocardial infarction. Eur Heart J 2007; 28: 2525-2538.

De Scheerder IK, Wang K, Kostopoulos K, Dens J, Desmet W, Piessens
JH. Treatment of long dissections by use of a single long or multiple
short stents: clinical and angiographic follow-up. Am Heart J 1998;
136: 345-351.




	OFC
	IFC
	CVJA 21.6 Journal
	IBC
	OBC



