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Predictors of Restenosis Following Unprotected Left
Main Coronary Stenting

José Sudrez de Lezo, mp, Alfonso Medina, Mp, Miguel Romero, mp,
Enrique Herndndez, mp, Manuel Pan, Mb, Antonio Delgado, Mp, José Segura, mp,
Djordje Pavlovic, mp, and Fernando Wanguemert, MD

Unprotected left main (LM) coronary artery dis-safely with intracoronary stent therapys although
ease has a wide spectrum of clinical presentatiosategies for different anatomic subsets may vary.
and riskst Once identified, selection of percutaneouslowever, late restenosis remains the main limitation.
or surgical management remains controversial. Uhe identification of patients at higher risk of late
protected LM coronary lesions may be managa@stenosis at this specific site might improve selection
for treatment. This report is a retrospective study
From the Hospital Reina Sofia, University of Cérdoba, Cérdoba; and focused on the factors influencing restenosis after

Hospital Dr. Negrin, University of Las Palmas, las Palmas de Gran — unprotected LM coronary stenting.
Canaria, Spain. Dr. Suérez de lezo's address is: Servicio de Cardio- cee

logfa, Hospital Reina Sofia, Avda. Menéndez Pidal s/n, 14004 . .
Cérdoba, Spain. E-mail: grupo_corpal@arrakis.es. Manuscript re- From a total of 155 patiens with unprotected LM

ceived December 19, 2000; revised manuscript received and ac- ~ COronary disease \_Nho received stents, we selec_ted
cepted March 8, 2001. those who had primary success and favorable in-
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. cardiac catheterization were performed in all patients.
TABLE 1 Overall Series Versus Study Group After angiographic assessmeﬁt of left ventricuIF;r func-
Study Group  Overdll Series | tion and the coronary arteries, the ideal projection that
h=77)  In=153 showed the LM anatomy most clearly was selected for
Clinical analysis. In 28 patients the procedure was monitored
Age (yrs) 58+ 10* 63 =11* by intracoronary ultrasound studies. After angio-
g’::glg%gn e cectoris fg gf;; ‘;; g%} graphic and ultrasonic measurements, a strategy was
Unstable gngin’; pectoris 58.(75% 122 (69%) designed for each patient, according to the anatomy of
AMI in cardiogenic shock 3 (4%) 6 (4%) the LM lesion, the site and characteristics of the LM
Angiographic plague, the presence of remote lesions needing repair,
LM lesion location . . and hemodynamic condition. Standby cardiopulmo-
Bocfg;" e ﬁg;; 2 ﬁ;j} nary support was available for all patients and was
Bifurcation 45 (58%) 83 (54%) instituted when hemodynamic instability occurred be-
No. stents/patient 22+ 1.1 22+13 fore or during the procedure. Once stent treatment was
Stented length (mm) 18 =12 17213 completed, all patients under cardiopulmonary sup-
g::::i:;:’re::r;g?ems)ites 35? é&‘)‘ ]3]? (:720/4;. port were easily weaned from the pump; 7 patients
Need for cardiopulmonary 28 (36%) 41 (26%) required inotropic drugs. In patients with involvement
support of the bifurcation, 2 guidewires were passed into the
Results left anterior descending and left circumflex arteries,
Primary success - 142 (92%) respectively. In patients without bifurcation involve-
Inhospital mortaliy - ggf} ment, a single wire was placed in the left anterior
Angiographic reevaluation _ 77 (50%) descending artery. As in other bifurcation lesions,
Resfenosis rate 26 (34%) - stent treatment was initially designed according to a
Target lesion revascularization 26 (34%)* 26 (17%)* stepwise strategy, from the simplest stent oriented to
*p <0.05. the left anterior descending artery to the most com-
AMI = acute myocardial infarction. plexed stent reconstruction of the bifurcation.

In patients with combined right coro-
nary artery disease, representing the high-
est myocardium at risk, the right coronary
artery was first revascularized, before at-
tempting the LM site. The stent diameter
and length were selected in accordance
with on-line quantitative coronary angiog-
raphy and/or intracoronary ultrasonogra-
phy meassurements. Stents were deployed
at the LM site at a mean pressure of £3
2 atm. All patients were discharged
asymptomatic, 2= 2 days after treatment,
and received antithrombotic therapy (low-
molecular weight heparin, ticlopidine or

clopidogrel, and aspirin) for 1 month. All
BASELINE 77 patients underwent follow-up cardiac
catheterization after & 9 months; 26 of
them had restenosis-60% stenosis) at the

FIGURE 1. Serial angiographic observations of the left coronary artery (right ante-
rior oblique projection) in 2 different patients at baseline, after stent freatment, and ! L |
at follow-up. Upper panels, critical restenosis of the LM site at follow-up was influ- LM site and 51 had continuing success.
enced by the combination of unfavorable baseline conditions, such as diffuse disease ~ Patients with restenosis of the LM sites or
in the whole proximal left coronary artery (arrows) and a short LM artery. This led at other sites underwent percutaneous in-
to complefe stent reconstruction of the bifurcation. Lower panels, late angiographic tervention (14 cases) or surgery (12 cases).

success was determined by a favorable acute condition, such as a single lesion lo-
cated in the body of a long LM lesion close to a trifurcation. This led to the implanta-
tion of a short stent adjusted to the outflow ostia.

Factors influencing restenosis at the
LM site were studied. Quantitative data
are expressed as meanSD. Compari-
son between restenosis and late success
was performed by Student’s test for
hospital outcome (= 142), and also had serial an-continuous and chi-square test for categorical vari-
giographic observations (5 77) (before treatment, ables. Those factors showing significant p values were
immediately after stent placement, and at follow-upjncluded in a multivariate stepwise logistic regression
This group of 77 patients formed the study cohort. Alinodel (SPSS software, SPSS Inc., Chicago, lllinois).
patients had successful stent implantation at the LM Figure 1 shows 2 examples of different angio-
site, and 57 patients (74%) had successful implantgraphic evolution after treatment. Tables 2 and 3 show
tion at other remote sites, all with a favorable inthe univariate study. A small LM diameter, the bifur-
hospital outcome. Table 1 shows baseline data gational involvement of the lesion, and the need for a
comparison with the overall series. Right and lefonger stented length were adverse factors in the uni-
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TABLE 2 Clinical Factors ODDS RATIO (Cl = 95%)
Restenosis Late Success
(n = 2¢) (n=251)
LM h ——
Age (yrs) 58 £ 13 59 +9 w
Men (%) 18 (69%) 40 (78%) Lesion length -
Previous myocardial infarction 6 (23%) 12 (24%) y -
Stable angina pectoris 3 (12%) 13 (25%) LM diameter
Unstable angina pectoris 22 (85%) 36 (71%) Stent length -
AMI in cardiogenic shock 1 (4%) 2 (4%) ] .
Diabetes 6 (23%) 12 (24%) Bifurcational —il—
Hyperlipemia* 12 (46%) 21 (48%) 01 K K K
Systemic hypertension 16 (62%) 24 (47%) ’ Lower risk ! Higher risk 10
Smoking 11 (42%) 25 (52%)
*Total cholesterol =220 mg/dl. FIGURE 2. Factors influencing restenosis after unprotected LM coro-
Abbreviation as in Table 1. nary stenting (mulfivariate analysis). Cl = confidence interval.

but with different rates of long-term results. A step-
wise strategy is recomended to improve late outcéme,
Restenosis  Late Success P which seems to apply to the LM bifurcation. In con-

TABLE 3 Angiographic, Procedural, and Ultrasonic Data

n = 26) (h=>51)  Vale | trast, lesions located at the ostium or the body are easy

Ejection fraction (%) 64 =13 61 =11 NS to treat with stents, especially in patients with long

LM length (mm) 135 189 0.01 LM arteries; these factors are associated with better

Reference LM diamefer  3.56 = 0.4 3.94+04 001 | |ong-term results (Table 3). Predictors of restenosis

Les‘ig‘? Rength (mm) 16 = 15 8+ 4 005 | after stent treatment of unprotected LM coronary dis-

MLD pre (mm) 1.07+07 10806 NS ease have not been studied in detail and there is only

MLD post (mm) 331+05 3.54+06 NS one recent studythat comments on them. Our find-

[’:Sff:nnflszf;zsrzs 71 =17 73 12 ON055 ings show that short lesions located at the LM are
Ostial 5 13 : associated with low risk of restenosis after stent ther-
Body 1 13 apy. In addition, the longer the LM artery, the lower
Bifurcation 20 25 the probability of restenosis after stent placement.

Stent diameter (mm) 3.49+04  3.65+0.4 NS Other adverse factors are a bifurcation involvement, a

Stenfing at remote sites 14 {677%) 24 [63%] NS | smaller reference diameter, and the need for longer

Deployment pressure 13+2 13+2 NS :

(atm) stent covering.

TYEF;i:gepn'f:q“e i 4 NS In conclusion, the whole clinical and anatomic
Echolucent 4 5 spectrum of LM coronary disease can be treated
Mixed 4 7 safely with stents; however, short lesions and long

Coronary calcium 8 11 NS stems are independent predictors for better long-

IVUS stent diameter 3.63 + 0.6 3.79 +0.5

term results.

IVUS = intravascular ultrasound study; MLD = minimal lumen diameter.
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