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ABSTRACT

Background and Objectives : Percutaneous coronary intervention with stent implantation has been shown to
reduce the rate of restenosis as compared with conventional balloon angioplasty, but the risk of in-stent restenosis
continues to be a significant limitation of this procedure. Of the numerous studies evaluating the predictors of in-
stent restenosis, several have indicated that smaller stent sizes, smaller reference diameters and smaller final stent
diameters maybe be associated with an increased risk of restenosis. Subjects and Methods : We studied 164
patients with native coronary artery lesions who were treated with coronary stent and underwent angiographic
follow up from April 1999 to Jan 2002. Clinical characteristics, angiographic features, and factors related to
stenting procedure were analyzed in order to evaluate the affect of predictors on in-stent restenosis. Results :
Angiographic analysis presented in-stent restenosis in 86 patients (52.3%). Between the in-stent restenosis group
and the non-restenosis group, there were no differences in baseline characteristics except for smoking. The in-
stent restenosis group had a significantly smaller reference diameter (2.9410.47 vs. 3.12£0.59 mm, p=0.039),
smaller stent diameter (3.05£0.45 vs. 3.21£0.55 mm, p=0.012) and longer stent length (19.98+4.12 vs. 17.89%+
4.06 mm, p=0.048) than the non-restenosis group by angiographic analysis (p<0.05). Multivariate analysis
revealed that stent length (odds ratio, 1.20) is a predictive factor for in-stent restenosis. In the in-stent reste-
nosis group, the diffuse type, in-stent restenosis group (45.4%) showed more frequent ACC/AHA type C lesions
than focal type, in-stent restenosis group (15.2%) (p<0.001). Conclusion : Longer coronary stent length is
associated with an increased risk of in-stent restenosis and diffuse type, in-stent restenosis. ACC/AHA class C
lesions are associated with an increased risk of diffuse type, in-stent restenosis. (Korean Circulation J 2003;33
(12):1084-1092)
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Table 1. General characteristics of study subjects

ISR (+) ISR (-)
(n=86) (n=78) =
Age (yrs) 58.4t9.0 5741113 0.544
Sex (male/female) 61/25 48/30 0.203
Risk factor
Hypertension 25(29.1%) 29 (37.2%) 0.319
Diabetes 16 (23.5%) 20 (21.3%) 0.355
Smoking 51 (59.3%) 31 (39.7%) 0.019
FU duration (months) 72+54 8.1t47  0.478
Diagnosis
Acute Ml 40 (46.5%) 35 (44.9%)
Unstable angina 25 (29.1%) 20 (25.6%)
Stable againa 21 (24.4%) 22 (28.2%)
IHD/CHF 1(1.3% 0672

All data are expressed as number of patients (%) or
mean=®SD. ISR : instent restenosis, FU : follow up, Ml :
myocardial infarction, IHD/CHD : congestive heart fai-
lure due to ischemic heart disease
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Table 2. Prestenting angiographic characteristics

Parameter ISR (+) ISR (=)
(n=86) (n=78)

Stented artery

LAD 46 (53.5%) 33 (42.3%)

LCX 15 (17.4%) 14 (17.9%)

RCA 25 (29.1%) 31 (39.7%) 0.296
Disease vessel number

1 vessel disease 41 (52.6%) 50 (58.1%)

2 vessel disease 28 (35.9%) 29 (39.7%)

3 vessel disease 9 (11.5%) 7 (81%) 0.681
Lesion type (AHA/ACC)

A 9(01.5%) 7 (81%)

B1 25 (29.1%) 25 (32.1%)

B2 23 (26.7%) 30 (38.5%)

C 29 (33.7%) 16 (20.5%) 0.208

All are expressed as number of patients (%). ISR : instent
restenosis, LAD : left anterior descending artery, LCX :
left circumflex artery, RCA : right coronary artery
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Table 3. Stenting procedure related factors
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ISR (+) ISR (=) Table 4. General characteristics of study subjects (Di-
(n=86) (n=78) ffuse ISR vs. Focal ISR)
MLD 0.47+ 031 046+ 0.27 0.548 Diffuse type  Focal type
Prox. Ref. diamete (n=53) (n=33)
+ +
(mm) 3124 050 334 070 0.044 Age (yrs) 58.7+9.1 57.9+9.1 0.708
Di5(T~ Re; diamefer o4t 047 312+ 059 0039  Sex (male/female) 38/15 23/10 0842
rTwm Risk Factor
Lession lenght (mm) 16.50% 7.27 1554+ 570 0.350 .
i Hypertension 13 (24.5%) 12 (36.4%) 0.240
Stent diameter (mm) 3.05+ 045 3.21% 0.55 0.012 Dicbet 14 (26.4%) 8 (242%) 0822
Stentlenght (mm) ~ 19.98+ 412 1625+ 3.24 0048 S'O fes - (60'4;) o (57'6;) o
Stent Pressure (afm) 1043+ 220 1025+ 196 0612 (lfo';fn e o B
Stent fime (sec) 27.44+12.03 32.00+19.44 0.093 (months) 6.58+483  824+6.11 0.282
Post stent MLD (mm) 2.88+ 0.49 3.00*+ 0.62 0.215 Diagnosis
Stent stenosis (%) 820+ 390 8.64% 6.68 0.674 Acute Ml 26 (49.1%) 14 (42.4%)
All data are exprgssed as numbgr of poﬁerﬁs_ (%) or Unstable angina 15 (28.3%) 10 (30.3%)
mean=SD. ISR : instent restenosis, MLD : minimal lu- .
minal diameter, Prox. Ref. Diameter : proximal refe- Stable againa 12 (22.6%) 9 (27.3%) 0.872

rence diameter, Dist. Ref. Diameter : distal reference

diameter

All data are expressed as number of patients (%) or
mean=£SD. FU : follow up, MI : myocardial infarction
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Table 5. Angiographic and stenting procedure related factors (Diffuse ISR vs. Focal ISR)

Diffuse type (n=53) Focal type (n=33) P
Stented artery

LAD 34 (64.2%) 12 (36.4%)

LCX 6 (11.3%) 9 (27.3%)

RCA 13 (24.5%) 12 (36.4%) 0.032
Disease vessel No.

1 vessel disease 21 (58.3%) 12 (52.2%)

2 vessel disease 12 (33.3%) 9 (39.1%)

3 vessel disease 9 ( 8.3%) 2 ( 8.7%) 0.865
Lesion type

A 4 ( 7.5%) 5(15.1%)

B1 16 (30.2%) 9 (27.3%)

B2 9 (17.0%) 2 ( 8.7%)

C 24 (45.3%) 5 (15.2%) <0.001
MLD (mm) 0.45+ 0.33 0.49+0.27 0.616
Prox. Ref. diameter (mm) 3.07+ 0.46 3.21£0.55 0.188
Dist. Ref. diameter (mm) 2.89+ 0.45 3.02£0.50 0.199
Lession lenght  (mm) 18.00+ 8.10 14.09+4.45 0.013
Stent diameter (mm) 3.02+ 0.41 3.09+0.51 0.522
Stent length (mm) 2113+ 6.64 17.89 £4.06 0.013
Stent pressure (atm) 10.38+ 2.08 10.50+£2.40 0.816
Stent time (sec) 28.89+14.30 2527+7.12 0.204
Post-MLD (mm) 283+ 0.47 2.95+0.50 0.825
Post stenosis (%) 8.54+ 432 7.66+3.12 0.338

All data are expressed as number of patients (%) or mean=®SD. LAD :
right coronary artery, MLD : minimal luminal diameter

circumflex artery, RCA :
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left anterior descending artery, LCX : left
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Table 6. Result of multivariate logistic regression analysis
of variables for instent restenosis

Oddsratio  95% Cl p

Clinical variables

Age 1.15 0.38— 131 0.513

Diabetes 12.19 0.89— 1.31 0.061
Hypertension 7.84 0.80—167.14 0.077
Smoking 5.56 0.62— 49.92 0.125
Angiographic variables
Lesion lenght 0.90 0.63— 1.11 0.839
Proximal RD 0.998 0.27— 204 0.993
Distal RD 1.43 0.36— 6.42 0.39
Stent size 0.39 0.00— 1.39 0.60
Stent lenght 1.20 1.09— 2.47 0.027

Cl : confidence interval, RD : reference diameter
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