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Comparison of Slotted Tube versus Coil Stent Implantation for Ostial
Left Anterior Descending Coronary Artery Stenosis: Initial and Late

Clinical Outcomes

Balloon angioplasty of ostial left anterior descending coronary artery (LAD)
lesions has been associated with a high rate of acute complications and late
restencsis. Recently, coronary stenting has been proposed as an effective treat-
ment modality for ostial LAD lesions. To evaluate the effects of stent design
on the development of late restenosis, we retrospectively analyzed the efficacy
of slotted-tube stent implantation (40 patients, Palmaz-Schatz stent) and coil
stent implantation (15 patients, tantalum Cordis stent) of ostial LAD stenosis.
Six-month angiographic follow-up data were obtained in 31 patients (82%) with
slotted-tube stent implantation and 12 patients (86%) with coil stent implantation.
Angiographic restenosis was defined as >50% diameter stenosis. The angio-
graphic restenosis rate was significantly lower in slotted-tube stent implantation
(32%) than in coil stent implantation (67%) (p<0.05). Target lesion revasculariza-
tion rate of slotted tube stent implantation was significantly lower (26%) than
that of coil stent implantation (57%) (p<0.05). Coil stent implantation of ostial
left anterior descending artery lesions was associated with higher late restenosis
compared with slotted tube stent implantation. In conclusion, slotted-tube stent
implantation might be considered to improve late clinical outcomes of ostial LAD
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INTRODUCTION

Balloon angioplasty of ostial left anterior descending
cotonaty artery (LAD) lesions has been associated with
lower rates of initial success, higher rates of procedural
complications and late restenosis compated with that of
nonostial lesions (1-3). Therefore, new devices including
stents and directional coronary atherectomy have been
proposed to treat ostial LAD lesions (1, 4). Intracoronary
stenting has been accepted as an effective treatment
modality for the reduction of restenosis (5, 6). Although
vatious stents ate cuttently used to reduce restenosis, the
impacts of stent design and configuration on late clinical
outcomes have not been cleatly elucidated for the ostial
LAD lesions. To evaluate the effects of stent design on
ostial LAD stenosis, we compared the 6 month angio-
graphic restenosis rate of slotted-tube stent implantation
with that of coil stent implantation.
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METHODS

Selection of patients

We analyzed retrospectively 55 consecutive patients
(slotted tube stent implantation in 40 patients and coil
stent implantation in 15 patients) who underwent coto-
naty intetvention for ostial LAD stenosis. The inclusion
ctitetia wete 1) clinical symptoms ot objective evidences
of myocardial ischemia either on exercise ECG test or
thallium SPECT and 2) angiographic evidence of ostial
LAD stenosis of >70% by visual estimation. Ostial
lesions were defined as lesions located within 3 mm of
the origin of LAD (1). The criteria for exclusion were
significant disease in the left main coronary attery and
a contraindication to aspitin or ticlopidine. All patients
gave theit written informed consent to participate in the
study. The study protocol was approved by the institu-
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tional review board.

Stent implantation procedure

Palmaz-Schatz stent was used for slotted-tube stent
implantation and tantalum Cordis stent was used for coil
stent implantation. In Palmaz-Schatz stent implantation,
predilation before elective stent implantation was pet-
formed by conventional angioplasty balloons. The Palmaz-
Schatz stent was deployed by inflating a balloon over the
target lesion. After the implantation of the stent, the
stented coronaty segment was dilated further with high
pressute balloon up to 18 atmospheres to achieve angio-
graphic optimization with <20% residual stenosis by
visual estimate (7). In tantalum Cordis stent implantation,
the stent was delivered to the lesions by the premounted
balloon system. The tantalum Cordis stents wete usually
deployed with balloon inflation up to 12 to 14 atmo-
sphetes (8, 9). The indications for stent implantation were
elective stenting in all cases. During the procedure,
patients received 10,000 U bolus of heparin with a repeat
bolus of 5,000 U to maintain the activated clotting time
of >250 seconds when needed.

Antithrombotic regimen

All patients received aspirin and ticlopidine as an anti-
thrombotic regimen. Ticlopidine therapy (250 mg twice
a day) was started at least 1 day before the procedute
and continued for 1 month. All patients in the study
received aspitin (200 mg a day) throughout the study.

Angiographic analysis

The analysis of coronary angiographic results was done
by two experienced angiographers not involved in the
stenting procedure. Percent diameter stenosis, minimal
luminal diameter and reference diameter using an on-line
quantitative system (ANCOR V2.0, Siemens) wete mea-
sured pre-intervention, post-intetvention and at follow-
up in single, matched view showing the least luminal
diameter. Angiogtaphic calculation was made during
diastole after intracoronaty nitroglycerin administration.
The guiding catheter was used as the reference object for
magnification calibration.

Clinical and angiographic follow-up

Patients were tequested to visit the out-patient clinic
at 1, 3 and 6 months later for the evaluation of clinical
recurrence of chest pain. Follow-up coronary angiography
was tequested at 6 months post-intervention in all the
patients. Angiographic restenosis was defined as >50%
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diameter stenosis on the follow-up angiography. The
ptimaty endpoint of the study was angiographic reste-
nosis.

Statistical analysis

Continuous vatiables, exptessed as mean value * stan-
dard deviation were analyzed with two-tailed t test. Dis-
ctete vatiables, expressed as counts, wete compared by
chi-square test. A value of p<<0.05 denoted statistical
significance.

RESULTS

Initial clinical outcomes

Baseline clinical and angiographic charactetistics are
shown in Table 1. There wete no differences in baseline
clinical and angiographic charactetistics between the two
groups. Procedural success rate was similar: 95% in
slotted-tube stent implantation and 93% in coil stent

Table 1. Baseline clinical and angiographic characteristics of
the 55 patients (%)

Slotted-tube stent  Coil stent
(n=40) (n=15)

Age (years) 585+116 56.3+10.7
Sex (Male/Female) 32/8 12/3
Risk Factors

Hypertension 12 (30) 4(27)

Diabetes mellitus 9(23) 3(20)

Hypercholesterolemia 5(13) 2(13)

Current smoker 14 (35) 5(33)
Myocardial infarction

Healed 2 (5) 1(6)

Acute 3(8) 1(6)
Unstable angina 16 (40) 6 (40)
Number of narrowed

coronary arteries

1 22 (55) 8 (563)

2 17 (43) 7(47)

3 1(3) 0(0)
Modified AHA/ACC lesion type

B1 16 (40) 6 (38)

B2 19 (48) 7 (45)

C 5(12) 2(13
Size of coronary stent, mm

3.0 16 (40} 6 (40)

35 12 (30) 5 (33)

4.0 12 (30) 4(27)
Procedural success 38 (95) 14 (93)

AHA, American Heart Association; ACC, American College of
Cardiology.
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Table 2. Quantitative angiographic measurements pre-interven-
tion, post-intervention and at follow-up

Table 3. Late clinical events of 52 patients (%)

Slotted-tube stent  Coil stent

(n=40) (n=15)
Ostial LAD lesions
Reference vessel diameter, mm 3.3x0.7 3.3x04
Balloon-to-vessel ratio 1.12+0.05 1.1440.06
Diameter stenosis (%)
Baseline 72+14 7016
Final -8+4 -9+4
Follow-up* 32+15 65+ 21
Minimum lumen diameter, mm
Baseline 0.9+05 1.0+05
Final 35+05 35+05
Follow-up* 21+11 1.1£06
Acute gain, mm 2.6x0.7 26x0.7
Late loss, mm* 1.4%+1.0 24+1.0
Maximal inflation pressure, atm 145+31 13.2+£20
Ostial left circumflex artery
Minimum lumen diameter, mm
Baseline 3.1x06 29+04
Final 29406 27104
Follow-up 2.8+0.8 26+0.3

Slotted-tube stent  Coil stent
(n=38) (n=14)
Follow-up angiography 31(82) 12 (86)
Angiographic restenosis 10(32) 8 (67)
Target lesion revascularization 10 (26) 8 (57)
Treatments after restenosis
Elective coronary bypass surgery 2 3
Rotational atherectomy 5 2
Repeat balloon angioplasty 3 3

LAD, left anterior descending coronary artery.
*p<0.05, slotted-tube vs coil stent implantation.

implantation. The in-hospital complications including
acute closure, subacute stent thrombosis, myocardial
infarction and death did not occur in the two groups.
The >50% natrowing of ostial lumen of portion of left
circumflex artety (LCX) occutred in 4 patients with slot-
ted tube stent implantation and 2 patients with coil stent
implantation. Among 6 patients, elective cotonary artety
bypass sutgety during hospitalization was petformed in
2 patients with slotted-tube stent implantation and 1
patient with coil stent implantation due to significant
worsening condition of ostial portion of LCX after stent-
ing. Therefore, 52 patients (38 patients with slotted-tube
stent implantation and 14 patients with coil stent im-
plantation) were eligible for the angiographic follow-up.
The quantitative angiographic measurements of ostial
portion of LAD and LCX pte- intetvention, post-intet-
vention and at follow-up are shown in Table 2. The
mean reference vessel diameter and minimum lumen
diameter post-intervention of both groups were 3.3 mm
and 3.5 mm, respectively. The measurement of ostial
portion of LCX revealed no significant difference of min-
imum lumen diameter pre-intetvention, post-intetvention
and at follow-up.

Late clinical outcomes and angiographic restenosis

Six-month follow-up angiographic characteristics and

late clinical events ate shown in Table 3. Six-month
angiographic follow-up was obtained in 31 patients (82
%) with slotted-tube stent implantation and 12 patients
(86%) with coil stent implantation. Angiographic reste-
nosis occurred in 32% (10/31) in slotted-tube stent
implantation and 67% (8/12) in coil stent implantation
(p<0.05). Seven patients with slotted-tube stent implan-
tation and 2 patients with coil stent implantation refused
to undergo follow-up angiography, and all these patients
wete asymptomatic. Target lesion revasculatization rate
was 26% in slotted-tube stent implantation and 57% in
coil stent implantation (p<0.05). Two patients with
slotted-tube stent implantation and 3 patients with coil
stent implantation required elective bypass graft surgery.
Rotational atherectomy with adjunct balloon angioplasty
was petformed in 5 patients with slotted-tube stent im-
plantation and 2 patients with coil stent implantation.
Balloon angioplasty was petformed again in 3 patients
with slotted-tube stent implantation and 3 patients with
coiled stent implantation. There wete no deaths during
follow-up.

DISCUSSION

In balloon angioplasty of LAD ostium, acute compli-
cations may cause life-threatening consequences because
of the large amount of myocardium at risk and the
proximity to the left main coronary artery/LCX ostium
(10). In a few seties reporting long-term tesults of stan-
dard balloon angioplasty of ostial LAD stenosis, the reste-
nosis rate was high (1). As a result, new revascularization
techniques including stents and ditectional atherectomy
have been proposed to ovetcome these limitations. How-
evet, subgroup analysis of randomized Coronary Angio-
plasty Versus Excisional Atherectomy Trial (CAVEAT-I)
revealed both directional atherectomy and balloon angio-
plasty yielded similar rates of initial success and late
testenosis in ostial LAD stenosis (1). In tecent random-
ized study of patients with isolated stenosis of proximal
LAD, stenting had advantages over standard balloon



486

angioplasty in that it was associated with both a lower
rate of restenosis and a better clinical outcome (11). The
previous repott of elective Palmaz-Schatz stent implan-
tation for ostial LAD stenosis in a small numbet of
patients reported a procedural success rate of 87% (10).
In a report of coiled Wiktot stent implantation of ostial
LAD lesions, it was suggested to avoid using Wikeor
stent due to high initial failure rate (12). This high failure
was explained by the unraveling of wire meshes caused
by the single wire design of the Wiktor stent and by
its low resistance to longitudinal stretching. In this study,
however, such failure did not occur in all the patients
with coiled tantalum Cordis stent implantation. The
initial procedural success rate were similatly high in both
slotted tube and coiled stent implantation.

In a recent study comparing stent implantation with
directional atherectomy for ostial LAD lesions, wotsening
of the ostial portion of LCX was mote frequently seen
after stenting than directional atherectomy (4). In our
study, the >50% natrowing of ostial portion of LCX
occutred in 4 patents with slotted-tube stent implan-
tation and 2 patients with coil stent implantation as a
result of the snowplow effect. However, there wete no
statistically significant changes in diameter of the ostial
portion of LCX at pre-intetvention, post-intetvention and
at follow-up in the remained patients. This may be
explained in part by the small number of study patients.

In previous studies, the angiographic restenosis rate of
slotted-tube stent implantation of ostial LAD lesions was
22-31% (4, 10). These results wete similar to that of our
study. However, restenosis rate of coil stent implantation
was significantly higher than that of slotted-tube stent
implantation. This apparent discrepancy may be pattly
explained by the structural differences between the two.
First, it is possible that the proximal portion of the single
sinusoidal coil stent located at the distal end of the left
main stem can not maintain the necessaty radial force,
since the proximal end of the coil stent might not be
well apposed to the vessel wall due to size discrepancy
of the distal left main stem and proximal LAD. Second,
significantly larger amount of tissue prolapse might have
been occurred through the coil stent struts than in the
slotted-tube type. There is a higher concentration of elas-
tic and muscle fibers atound the ostium, which causes
mote elastic recoil after balloon inflations (10). The coil-
design stent provides less tesistance to both radial and
longitudinal forces compared with the slotted-tubular
design stent (10). This characteristics of coil stent might
also have contributed to the development of late reste-
nosis. However, these speculations remains to be proved
by intravascular ultrasound otr other methods.

In case of ostial LAD lesions with distal left main
coronary artery stenosis, stenting of ostial LAD stenosis
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should probably be avoided or petformed very catefully.
Harmful dissection during procedute ot disease progres-
sion during follow-up may occur at the distal left main
coronaty artety. Pre-intervention intravascular ultrasound
may play an important role in determining treatment
modalities. Thetefore, in case of ostial LAD lesions com-
bined with distal left main cotonaty artety stenosis by
intravascular ultrasound, stent implantation of ostial
LAD lesions might be avoided and aggressive ditectional
athetrectomy might be considered as a treatment mo-
dality (13).

This study was analyzed retrospectively. Thus, the cut-
rent study is not conclusive that slotted-tube stent im-
plantation is supetior to coil stent implantation and fur-
ther randomized, prospective studies would be necessaty
to confirm these findings.

In conclusion, coil stent implantation was associated
with higher restenosis rate compared with slotted-tube
stent implantation. We suggest that slotted-tube stent
implantation might be considered for ostial LAD lesions
to improve late clinical outcome.
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