O LREHBHI T NEE
BOXFLRNINTy NEBARE

DHIRE & 7 DFEFE

J Cardiol 2007 Aug; 50(2): 111-118

Frequency and Characteristics of
Incomplete Stent Apposition During
and After Sirolimus-Eluting Stent

Implantation

Prg T Hiroki TAKEUCHI, MD
Y Bl Yoshihiro MORINO, MD

[ Y NN ] Daisuke FUJIBAYASHI, MD
BH Ex Tadashi HASHIDA, MD
LR REY. N Yota KAWAMURA, MD
M FF Naoko TSUMURAYA, MD
WA 3% Nami OKAMOTO, MD
i #% Masakazu NAGAOKA, MD
(ELPT I - Yuji IKARI, MD, FICC
HL A Teruhisa TANABE, MD, FICC

Abstract

Objectives. Incomplete stent apposition (ISA)is frequently observed after sirolimus-eluting stent (SES)
implantation. This study investigated the incidence, morphological features, and possible mechanisms of
this phenomenon.

Methods. Fifty-two lesions in 47 eligible patients were treated with SES and serial intravascular ultra-
sound (TVUS) assessment at the time of post-intervention and 8-month follow-up. ISA was carefully identi-
fied from the IVUS images of these lesions. Specifically, quantitative two dimensional IVUS analysis was
performed if the lesions demonstrated ISA, including routine IVUS parameters as well as other measure-
ments related to ISA.

Results. Overall, ISA was observed in 13 lesions (25.0%) at follow-up. Persistent ISA (n =6, 11.5%),
defined as ISA consistently observed both at post-intervention and follow-up, and late-acquired ISA (n =
7, 13.5%) were systematically compared. Eighty-three percent of cases of persistent ISA were located
around the stent edges, whereas all cases of late-acquired ISA were in the stent body. In the persistent ISA
group, no serial changes were observed in the lumen area or external elastic membrane area (EEMA ) from
post-intervention to follow-up. However, in the late-acquired ISA group, EEMA and lumen area signifi-
cantly increased from post-intervention to follow-up (EEMA: 13.4 3.2 vs 17.6 & 3.3 mm? respectively,
2 <0.0001; lumen area: 6.7 = 1.4 vs 9.2 = 1.8 mm?, respectively, p = 0.004). No adverse clinical events
were observed in either group.

Conclusions. ISA was frequently observed during and after SES implantation in clinical practice. No
clinical disadvantages were observed during 16 month clinical follow-up periods. Positive remodeling may
potentially cause late-acquired ISA.
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Fig. 1 Typical intravascular ultrasound images of late acquired incomplete stent apposition imme-
diately after stent implantation (left)and at 8-month follow up (right)
Although the stent dimension did not change, the vessel wall was detached from the stent struts (arrows,
right) at locations of previously complete attachment, resulting in newly created gaps between the stent and
vessel wall. Furthermore, cavity formation (arrowheads, right), with characteristic shapes of “caving” of
the vascular wall between the struts, was also observed at the opposite side of incomplete stent apposition.

Fig. 2 Typical intravascular ultrasound images of persistent incomplete stent apposition immediate-
ly after stent implantation (left)and at 8-month follow up (right)
The vessel wall (arrows) was detached from the stent struts throughout the time course.

IZSESHEREE 7 4 0 —7 v O TISA DD
b 117 (persistent ISA#F). 792 (13.5%) 127 + 0 —
T v THEEIZ DO AISA HSFED & 1172 (late-acquired ISA
#). SESHERIZISANROON, 740 —T v 7
BRI 2 L 72962 (resolved ISAHE) 1272 2 - 7.
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B Plague a=a

— Bent sthuts
o Angle of IS8
Maximum
degpth af 1S54 Table 1 Frequency of ISA in sirolimus-eluting stent
Fig. 3 Schematic of intravascular ultrasound image of n=52
uantitative measurements at the site of incom-
q St te ot Post-procedural ISA 6 (11.5)
plete stent apposition :
Standard intravascular ultrasound quantitative parame- Persistent ISA at follow-up 6 (11.5)
ters as well as specific parameters of area, angle, and Resolved ISA at follow-up 0
maximum depth of incomplete stent apposition were Late-acquired ISA 7(13.5)
carefully measured at the cross section of the largest
incomplete stent apposition site. () %.
ISA = incomplete stent apposition. Abbreviation as in Fig. 3.

Table 2 Baseline characteristics

Variables Without Late-acquired Persistent » value
ISA ISA ISA
Clinical characteristics (n=47) n=34 n=17 n==6
Age (yr) 64.81£10.7 62.0+8.1 67.2+£6.7 0.654
Men/women 27/7 6/1 5/1 0.932
Follow-up (day) 247+60 251425 237+11 0.885
Elective PCI 32(94) 6(86) 6(100) 0.559
LVEF (%) 67.4%9.1 64.9+10.4 66.8+7.7 0.779
Coronary risk factor
Diabetes mellitus 9(28) 2(29) 2(33) 0.925
Hypertension 28(83) 7(100) 5(83) 0.439
Hyperlipidemia 21(66) 7(100) 4(67) 0.129
Current smoking 10(32) 3(43) 2(33) 0.757
Location of coronary lesion (n=52) n=39 n=17 n==6
Left anterior descending artery 21(58) 6(86) 3(50) 0.441
Left circumflex artery 7(15) 0 1(17) 0.423
Right coronary artery 10(27) 2(29) 3(50) 0.660
Procedural characteristics (n=52) n=39 n=17 n==6
Number of stents 1.5£0.7 1.7£0.5 1.7£0.5 0.522
Stent diameter (mm) 3.1%0.3 32403 324+04 0.415
Stented length (mm) 30.2£15.3 34.0+15.6 32.8+14.0 0.663
Direct stenting 13(31) 1(14) 2(33) 0.482
Balloon size (mm) 29+0.5 3.0+04 2.84+0.2 0.905
Maximal inflation pressure (atm) 17.0+3.5 16.9+4.1 19.2+3.1 0.297

Continuous values are mean+=SD. ( ): %.
PCI=percutaneous coronary intervention; LVEF =left ventricular ejection fraction. Other abbreviation as in Fig. 3.

J Cardiol 2007 Aug; 50(2): 111-118



) AAFHEM AT NEEHROEEAR 115

Table 3 Baseline and follow-up intravascular ultrasound findings of late-acquired ISA and

persistent ISA duration

Baseline Follow-up p value

Late-acquired ISA (n=7)

EEM (mm?) 13.4+32 17.6+33 <0.0001

PA (mm?) 6.7+2.0 84426 0.068

LA (mm?) 67+1.4 92+1.8 0.004

SA (mm?) 6.61+1.4 74+1.1 0.079
Persistent ISA (n=6)

EEM (mm?) 17.1+2.8 17.9+2.3 0.249

PA (mm?) 83+1.8 89+1.5 0.14

LA (mm?) 8.8+2.5 9.0+1.8 0.626

SA (mm?) 74+1.7 78+1.5 0.057

Values are mean=+SD.

EEM =external elastic membrane area; PA=plaque area; LA=Ilumen area; SA=stent area. Other abbreviation

as in Fig. 3.
Table 4 Persistent and late-acquired ISA
Persistent ISA Late-acquired ISA p value
(n=6) (n=1)

ISA CSA (mm?) 1.03+0.76 1.71+1.15 0.242
ISA maximum depth (mm) 0.53+0.21 0.51£0.16 0.893
Arc of ISA(°) 78.4%27.0 114.5£51.9 0.154
Follow-up LA (mm?) 9.02+1.83 9.24+1.76 0.828
Follow-up EEM (mm?) 17.9+23 17.6£3.3 0.854
AEEM (mm?) 0.82+1.54 4.20+1.08 0.001
ISA location

Mid portion 1(16.7) 7(100)

Stent edges 5(83.3) 0

Values are mean=+SD. ( ): %.

CSA=cross-sectional area; A EEM=follow-up EEM —after stenting EEM. Other abbreviations as in Fig. 3, Table 3.
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