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Abstract

Objectives. This study evaluated the long-term outcomes of successfully implanted S670 and NIR
stents.

Methods. Stents were successfully implanted in 143 patientk] 148 lesions[hged 65+ 9 years from
January 1999 to April 2001. Sixty-eight lesions were treated with S670 stents and 80 with NIR stents.
Quantitive coronary angiography was performed before, immediately after and 6 months after implanta-
tion. An angiographic classification of in-stent restenosis was developed according to the geographic distri-
bution of intimal hyperplasia in reference to the implanted stent. Furthermore, the relationships between
stent diameter and length and restenosis rate were estimated.

Results. Type B2/C lesions were significantly more common in patients with S67Q] 77.3%[ktents com-
pared with NIR] 43.6%[] Stent length was longer and diameter was smaller in patients with S670 stents
compared with those with NIR stents. Acute-gain was similar in the two groups, but late-loss was signifi-
cantly greater in patients with S 670 stents compared with those with NIR stents. Restenosis rate and target
lesion revascularization rate were similar in the two groups. The diffuse type of restenosis lesion was fre-
quently found in S670 stents. The stent diameter, but not stent length, influenced the restenosis rate in
S 670 stents. Both stent length and diameter influenced the restenosis rate in NIR stents.

Conclusions. Late-loss was larger and in-stent restenosis of diffuse type was significantly greater in
S 670 stents compared with NIR stents. However, stent length was significantly longer and type B2/C
lesions were significantly greater in S670 stents compared with NIR stents. There was no difference in
restenosis rate and target lesion revascularization rate. In addition, restenosis rate was not influenced by
stent length in S 670 stents, so S 670 stents may be useful for complex lesions.
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Type | A: Margin

Type | B: Focal body

Type | C: Multifocal

Type IlI: Intra—stent

Type llI: Proliferative

Type IV: Total occlusion
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Fig. 1 Schematic image of the four types of
proposed ISR related to the previous
dichotomous description of focal vs
diffuse ISR
Pattern [0 contains three typek] A0 CO
Patterns O through are defined accord-
ing to the geographic position of the ISR in
relation to the previously implanted stent.
Pattern 0 : Focal ISR group. Lesions
are] 10mm in length and located at the
body of the stent, the proximal or distal
margih] but not bothl] or a combination of
these sitels] multifocal ISR
Pattern 0 :* Diffuse intra-stent” ISR.
Lesions are[] 10 mm in length and are
confined to the stent, without extending
outside the margins of the stent.

Pattern[J :* Diffuse proliferative” ISR.
Lesions are[] 10mm in length and extend
beyond the margins of the stent.

PatternJ : ISR with* total occlusion”.
Lesions have a Thrombolysis in Myocar-
dial Infarction flow grade of 0.

ISR O in-stent restenosis.
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Table 10 Patient characteristics

S 670 NIR p value
No. of patients 64 79 NS
Male/female 42/22 53/26 NS
Agel yrd 66x 9 65+ 10 NS
Ejection fractioh] %0 53.0+ 13.2 57.6% 12.1 NS
Total cholesterol] mg/d/UJ 189.1+ 7.9 186.5+ 8.3 NS
HDL-cholesterol] mg/dI[] 41.9% 16.5 42.5% 13.6 NS
Hypertensioh! %[ 69.1 55.8 NS
Diabetes mellitu§] %0 30.9 35.1 NS
AP/AMLII No. of lesions[] 49/19 54/26 NS

Continuous values are meant+ SD.
HDLUO high-density lipoprotein ; AP0 angina pectoris ; AMIL acute myocardial infarction.

Table 2[] Baseline lesion characteristics

S 670 NIR p value
AHA lesion type B2/C1 %0 71.3 43.6 00.05
Lesion length! mm[J 13.8% 6.2 114+ 5.3 0o0.05
Reference diametef] mm[] 3.02+ 0.63 3.09+ 0.55 NS
Minimum lumen diametet] mm[J 0.54+ 0.59 0.47+ 0.49 NS
Percentage diameter stenosik! %[ 85.2+ 14.2 82.7+ 15.5 NS
Vessell LAD/LCX/RCAU 32/12/24 34/16/30 NS

Continuous values are meant SD.
AHAO American Heart Association ; LADO left anterior descending artery ; LCX[ left circumflex artery ; RCAO
right coronary artery.

Table 31] Comparison of methods for implantation of S 670 and NIR stents

S 670 NIR p value
Balloon/reference diameter ratio 1.03+ 0.18 1.03+ 0.13 NS
Predilation pressuré] atm[] 8.2+ 2.2 8.5+ 2.5 NS
Stent length! mm[] 18.5£ 4.0 15.7£ 3.5 [10.05
Stent/reference diameter ratio 1.09+ 0.18 1.04+ 0.12 NS
Postdilation pressuré] atm[] 12.0+ 1.3 12.7+ 1.2 0o0.05
Continuous values are meant SD.
4. 00000, O0O0O0O0O0OO0OoOoooooo OpOo0.0580000O0OS67000000O00O0O0
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Table 40 Initial results

S 670 NIR p value
Reference diameter poststent implantatioh] mm[] 3.17x 0.55 3.27+ 045 NS
Minimum lumen diameter poststent implantation] mm[  2.96+ 0.62 291+ 0.50 NS
Percentage diameter stenosis poststent implantatiohl %0  7.88+ 10.05 11.00+ 9.21 NS
Acute gaih] mm[] 242+ 0.84 2.45% 0.53 NS
Continuous values are mean+ SD.
Table 500 Follow-up results
S 670 NIR p value
Reference diametef] mm[] 2.94+ 0.52 3.14% 0.55 0 0.05
Minimum lumen diametef] mm[] 1.90+ 1.00 2.21+ 0.93 0.067
Percentage diameter stenosit] %[ 37.06+ 27.52 30.71+ 24.58 NS
Late los&] mm[] 1.04+ 0.88 0.72+ 0.83 0 0.05
Loss index 0.42+ 0.37 0.27% 0.36 00.05
Continuous values are mean+ SD.
Hl S670
NIR
Restenosis Restenosis
(%) p=0.058 (%)
1
80| NS 80
60 | 500% 60 _ p<005
40 40 | 31.8%
21.4% 18.3% 318% .
20} : 20 83% 6.3%
7 .3 70 .J 70
n=56 n=72 n=12 n=8 n=44 n=46 n=24 n=34
Stent length<18mm Stent length™>>18mm Stent diameter=3mm Stent diameter >3mm

Fig. 2 Percentage restenosis with stent lengthl leftLand stent diametek] right[]
Stent length divided into over 18 mm and 18 mm and less and stent diameter divided into 3mm or over
3mm. Both stent length and diameter significantly influenced percentage restenosis in NIR stents. Stent
diameter influenced percentage restenosis but stent length did not in S 670 stents.
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Table 6 In-stent restenosis pattern with S 670 and
NIR stents

S 670 NIR

Focal typel No. of lesions[] 5133.3%0 121 75.0%[F

OO0O0A 2 7
oooB 3 5
oooc 0 0
Diffuse typ€l No. of lesions0d 101 66.7%0 & 25.0%0
ooo 5 2
ooo 4 1
ooo 1 1

Op00.05 vs S 670, T p0 0.05 vs NIR.

Patternd was found in 33.3% of S 670 and 75.0% of NIR stents,
patternd in 33.3% of S 670 and 12.5% of NIR stents, patternsC
O, Oin 33.3% of S 670 and 12.5% of NIR stents. Diffuse type
was frequently found in S 670 stents and focal type was
frequently found in NIR stentk] pJ 0.050]

goboobogoon
gbogbooooooooNROOOOOOOOOO
gboboooboobogoboseobooboan
goooobobobbbbboooooooooooo
goboobooboboobbooobooboboon
gbobooobobooboogobodboodseroodn
gooboooooboobobobobooobooo
Se7oU 00000 DbO0O0ObObOOOobObOoOooboDO
oboboooooooboobooobo
oboobobobooo™oboboboooooooon
gbobooooobooboboboboooooogo
000000ooOo*M000000 S6700NIRO
gboooooooooboboboboooooogo
gbooo0ooooooboboboboooooogo
gboooooobooboboboboooooogo
gbooooooobooboboboboooooogo
gboooooobooboboboboooooogo
gboooooobooboboboboooooogo
gboooooooooogo
gogboooboobbooboboobboooboo
goboobbooobdoobboobooboboon
gbobobobOONROOOOOOOODODODO
gobooobogoose7o0bO00oooboOoOon
goboobobooobdoobboobooboboon
goboobobooobdoobboobooboboon
goboobooobdoobbooobooboboon

gobooooooooooocooooooobooboooon
gobooooooooooocooooooobooboooon
obOoboooooooose7ro0OOO0OOCOODOODO
ubooooooooobOOobooOooOoocoooogon
oobooocoooocoooon
obOooogooogse7oONIRODOOOODOOO
ubobooooobooboobooooooose7on
NROOOOOOOOOOOOOOOOOOOOOOO
ob0O0wikterD gfxO OO OOOOOOOOOOOO
gobooooooooooocooooooboooon
ooboooooooooooooobooooboooon
ooboooooooooobooooobooooboooon
oooooooobDOooboooobooooooD
od
goboooooooooooobbooooooo
goooboooobooobobooobooooy
gobooooooooooboooooboooobobooon
oobooooooooooboooobooooboboooon
ooooooooocoooon

gopoooo

gdboooooOooOooogoobooooood
goooo0o0oooooooOoOoooOooboooo
OO0D0000D0O00OD0 lesion specific stenting [ 0 O O
goooooooooboo20000obogooooo
oobooOo0ooooOooooOoOoooOooboooon
goboooOoOoooOooobooOoOoobooOooboooo
Oo0ooooDoOooOCcoOoOgse700D000 18%0
NIRO 21%00000000000000000CO0O
ooooOoooooOooobooOoOoooOooboooon
00000 lesion matching studyD 0D OO0 OO O0OOO
oobOoO0oDOOoOoDOOoOobooooreprcAOODOOO
0000000000000 0000O00O00DOO
ooboooOooooooooooooOoobooon
0000000ooo0ooooooooooooon
0000000ooo0ooooooooooooon
0000000ooooooooooooooooon
0000o00ooooooooooooog

googog

S6700 NIROUDODODOUOOOoODLOOoOooooooooo
gobobbobooooobbboooooobB2/Cc

J Cardiol 2002 May; 39 5[t 245-252



ooboooooooooboocOoOooOobocooboooo
ooboOoooooooOoOooooOOoNRODOOOO

Se700 NIROOOOOOOOOO 251

goboooooooooOooooboOooooooo
gobooooooono

goooo

godo:0b0bbbo0o0oobobbboooooooboogose7roooboooooooDn
NROODOOOOOOOOOOOOODOOOOODOODOODbDOOOObDOObOobODbOOoDOoOoD
gogoooooooooooooooobboobbbbbbbbbbobooooooooooo
gd

goo:19990 10020010400000000000000003mm0O0O0O S6700 00 NIR
oboobDo0oooooooo0ooooob 30001480 se700 680 00ONIRDO 8000 M
goostobuoo4Lkuboobges+x oubbobobobobbooboobenobobobooOon
gogboogoobooboobbobuoobooobooooboobuoobbobbooboobobo
godddelddooooosrudoooobbbobbbbbbbbo0oooouUdAHA
gobooooboobbooboobbooboobboooboobboobboobbooboo
gobobobobooooooooboobobobobobooooooobobobobobon

goboooooooooon
ooo:

gobooooose7oOObOOOoOooon

gogoooon

ooo

10 Escaned J, Goicolea J, Alfonso F, Perez-Vizcayno MJ,
Hernandez R, Fernandez-Ortiz A, Banuelos C, Macaya C:
Propensity and mechanisms of restenosis in different coro-
nary stent designs: Complementary value of the analysis of
the luminal gain-loss relationship. J Am Coll Cardiol 1999
34: 14900 1497

200 Savage MP, Fischman DL, Rake R, Leon MB, Schatz RA,
Penn I, Nobuyoshi M, Moses J, Hirshfeld J, Heuser R,
Baim D, Cleman M, Brinker J, Gebhardt S, Goldberg S, for
the Stent Restenosis Studyl STRESSInvestigators :
Efficacy of coronary stenting versus balloon angioplasty in
small coronary arteries. J] Am Coll Cardiol 1998; 31:
3070311

30 Escaned J, Cortes J, Alcocer MA, Goicolea J, Alfonso F,

J Cardiol 2002 May, 39 5[t 245252

Ioo0oooboodobooboOoNROOOOOODOOODOOOOOOSe700DO0O00OO0OO
gobooobo/MobooobooobooooooogoBzcOoOosSeo00onoooon
0000000000 00000NIROOOCOOO0OO0DOOODOCOOOO020000000

3ooo0ooooooboobobOo20000oooooboOobon
4[O000000NIROSeo700 0000000000000 ONROODOODOODOOOOOOO
gooboboboseoibobooooooboobobobobooo
ssooopoopoobooboose/ob0boboboobooboobDONRODOOODODODODOOO
gog:se00NROOOOOOOOODODODDODODOOOOO0OOOOOODOOODODDODDOOOOO00
goB2/cboobbbooooooobobboboboooooooboobobboooooobobbbooooo
gobooooboobbooboobbooboobobooboobboobboobbooboo

J Cardiol 2002 May; 39] 5[ 2450 252

Fernandes-Ortiz A, Hernandez R, Benuelos C, Macaya C:
Long-term angiographic results of stenting in chronic total
occlusions : Influence of stent design and vessel size. Am
Heart J 1999; 138: 6750 688

40 Elezi S, Kastrati A, Neumann F-J, Hadamitzky M,
Dirschinger J, Schomig A: Vessel size and long-term out-
come after coronary stent placement. Circulation 1998 ; 98:
18750 1880

50 Lau KW, Ding ZP, Sim LL, Sigwart U: Clinical and angio-
graphic outcome after angiography-guided stent placement
in small coronary vessels. Am Heart J 2000 ; 139: 8300
839

60 Cohen MG, Kong DF, Warner JJ, Wightman MB,
Greenbaum AB, Tcheng JE, Peter RH, Sketch MH Jr,
Muhlbaier LH, Zidar JP: Outcomes following interven-
tions in small coronary arteries with the use of hand-



252 oooooooo Ood

crimped Palmaz-Schatz stents. Am J Cardiol 2000; 85:
4460 450

70 Di Mario C, Reimers B, Almagor Y, Moussa I, Di
Francesco L, Ferraro M, Leon MB, Richter K, Colombo A :
Procedural and follow up results with a new balloon
expandable stent in unselected lesions. Heart 1998 ; 79:
2340241

80 Antoniucci D, Valenti R, Santoro GM, Bolognese L,
Trapani M, Cerisano G, Boddi V, Fazzini PF: Restenosis
after coronary stenting in current clinical practice. Am
Heart J 1998; 135: 5100518

o0 Mittal S, Weiss DL, Hirshfeld JW Jr, Kolansky DM,
Herrmann HC: Comparison of outcome after stenting for
de novo versus restenotic narrowings in native coronary
arteries. Am J Cardiol 1997; 80: 7110715

1000 Moussa I, Di Mario C, Moses J, Reimers B, Di Francesco
L, Martini G, Tobis J, Colombo A: Coronary stenting after
rotational atherectomy in calcified and complex lesions:
Angiographic and clinical follow-up results. Circulation
1997, 96: 1280 136

110 Dean LS, George CJ, Holmes DR Jr, Carrozza JP Jr, King
SB O, Vlietstra RE, Moses JW, Kereiakes D, Roubin GS:
The use of the Gianturco-Roubin intracoronary stent: The
New Approaches to Coronary Interventioh] NACIFegistry
experience. Am J Cardiol 1997; 80: 89K[ 98K

120 Lau KW, Ding ZP, Johan A, Lim YL: Midterm angio-
graphic outcome of single-vessel intracoronary stent place-
ment in diabetic versus nondiabetic patients: A matched
comparative study. Am Heart J 1998 ; 136: 1500 155

130 Carrozza JP Jr, Kuntz RE, Levine MJ, Pomerantz RM,
Fishman RF, Mansour M, Gibson CM, Senerchia CC,
Diver DJ, Safian RD, Baim DS: Angiographic and clinical
outcome of intracoronary stenting: Immediate and long-
term results from a large single-center experience. ] Am
Coll Cardiol 1992; 20: 3280 337

1400 Kornowski R, Mintz GS, Kent KM, Pichard AD, Satler LF,
Bucher TA, Hong MK, Popma JJ, Leon MB : Increased
restenosis in diabetes mellitus after coronary interventions
is due to exaggerated intimal hyperplasia: A serial
intravascular ultrasound study. Circulation 1997 ; 95:
13660 1369

150 Klugherz BD, DeAngelo DL, Kim BK, Herrmann HC,
Hirshfeld JW, Kolansky DM : Three-year clinical follow-
up after Palmaz-Schatz stenting. J] Am Coll Cardiol 1996;
27: 118501191

1600 Abizaid A, Kornowski R, Mintz GS, Hong MK, Abizaid
AS, Mehran R, Pichard AD, Kent KM, Satler LF, Wu H,
Popma JJ, Leon MB: The influence of diabetes mellitus on
acute and late clinical outcomes following coronary stent
implantation. J Am Coll Cardiol 1998 ; 32: 5840 589

1700 The Stent Restenosis Study Investigators: A randomized
comparison of coronary-stent placement and balloon angio-
plasty in the treatment of coronary artery disease. N Engl J
Med 1994; 331: 4960 501

1800 Hoffmann R, Mintz GS, Popma JJ, Satler LF, Pichard AD,
Kent KM, Walsh C, Mackell P, Leon MB: Chronic arterial
responses to stent implantation: A serial intravascular
ultrasound analysis of Palmaz-Schatz stents in native coro-
nary arteries. J Am Coll Cardiol 1996; 28: 11340 1139

190 Hoffmann R, Mintz GS, Dussaillant GR, Popma JJ, Pichard
AD, Satler LF, Kent KM, Griffin J, Leon MB : Patterns and
mechanism of in-stent restenosis: A serial intravascular
ultrasound study. Circulation 1996; 94: 12470 1254

200 Mehran R, Dangas G, Abizaid AS, Mintz GS, Lansky J,
Satler LF, Pichad AD, Kent KM, Stone GW, Leon MB:
Angiographic patterns of in-stent restenosis: Classification
and implications for long-term outcome. Circulation 1999
100: 18720 1878

210 Serruys PW, de Jaegere P, Kiemeneij F, Macaya C, Rutsch
W, Heyndrickx G, Emanelsson H, Marco J, Legrand V,
Materne P, Belardi J, Sigwart U, Colombo A, Goy JJ, van
den Heuvel P, Delcan J, Morel M, for the Benestent Study
Group: A comparison of balloon-expandable-stent implan-
tation with balloon angioplasty in patients with coronary
artery disease. N Engl J Med 1994 ; 331: 4890 495

2200 Fischman DL, Leon MB, Baim DS, Schatz RA, Savage
MP, Penn I, Detre K, Veltri L, Ricci D, Nobuyoshi M,
Cleman M, Heuser R, Almond D, Teirstein PS, Fish RD,
Colombo A, Brinker J, Moses J, Shaknovich A, Hirshfeld J,
Bailey S, Ellis S, Rake R, Goldberg S, for the Stent
Restenosis Study Investigators: A randomized comparison
of coronary-stent placement and balloon angioplasty in the
treatment of coronary artery disease. N Engl J Med 1994
331: 4960 501

230 Kimura T, Yokoi H, Nakagawa Y, Tamura T, Kaburagi S,
Sawada Y, Sato Y, Yokoi H, Hamasaki N, Nosaka H,
Nobuyoshi M: Three-year follow-up after implantation of
metallic coronary-artery stents. N Engl ] Med 1996; 334:
5610 566

J Cardiol 2002 May; 39 5[t 245-252



