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» Stent underexpansion
» Neointimal hyperplasia
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Independent predictors of ISR

990 lesions treated by SES, ZES, and EES

Variable Odds Ratio 95% C1 P-value

Univariable analysis

Diabetes mellitus 0.981 0.449-2.144  0.002
Smoker 2.241 0.997-5.037  0.051
Multi-vessel disease 0.608 0.297-1.248  0.608
mfravascular ultrasound-minimal stent area. post- 0.710 0.569-0.887  0.002
intervention

intravascular ultrasound-minimal vessel area. post- 0.929 0.853-1.013  0.095
intervention

Reference vessel diameter. pre-intervention 0.404 0.180-0.907  0.028
In-stent minimal lumen diameter. post-intervention 0.535 0.268-1.065  0.075

Multivariable analysis

intravascular ultrasound-minimal stent area. post-
0.722 0.581-0.897  0.003
mtervention

Song HG et al. Catheter Cardiovasc Interv. 2014;83:873-8. IPS 2014
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Cutoff value for angiographic restenosis
in 15t generation DES
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L) Cutoff value for angiographic restenosis
in the 2"9 generation DES
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" Left main lesions
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Bifurcation lesions

Main vessel pullback Side branch pullback

8.2 mm, 1 mm/div

Hahn JY et al. J Am Coll Cardiol 2009. IPS 2014
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Bifurcation lesions

Cut off value for stent patency

73 bifurcation lesions treated with TAP technique
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:‘Lessons from the SIRIUS trial

Table 2. Results of Quantitative Coronary Angiography.*
Variable In-Stent Zone In-Segment Zone
Sirolimus Stent Standard Stent P Value Sirolimus Stent Standard Stent P Value
Minimal luminal diameter (mm)
Before procedure 0.98+0.40 0.97+0.38 0.68 0.99+0.40 0.97+0.38 0.68
After procedure 2.67+0.40 2.68+0.42 0.98 2.38+0.45 2.40+0.46 0.63
At 240 days 2.50+0.58 1.69+£0.79  <0.001 2.15+0.61 1.60+£0.72  <0.001
Stenosis (% of luminal diameter)
Before procedure 65.1+12.6 65.6+12.1 0.46 65.1+12.6 65.6+12.1 0.46
After procedure 5.4+8.2 6.0+7.9 0.22 16.1+9.7 16.2+8.5 0.80
At 240 days 10.4+16.5 40.1+25.3  <0.001 23.6+16.4 43.2+22.4  <0.001
Late luminal loss (mm) T 0.17+0.45 1.00+0.70  <0.001 0.24+0.47 0.81+0.67  <0.001
Restenosis (% of patients) 3.2 35.4 <0.001 8.9 36.3 <0.001
> Late lumen loss
- In-segment zone > in-stent zone
> Restenosis rate:
- proximal margin > the distal margin or the body of the stent.
N Engl J Med 2003;349:1315-23. IPS 2014



Predictors of edge restenosis

SES

Comparison of Diagnostic Value of IVUS Parameters
to Predict Margin Restenosis

Plaque burden
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- Cutoff value of plaque burden for ISR

>
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Kang SJ et al. Am J Cardiol 2013.
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s Poststenting angiographic DS and plaque

burden
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(A) Of 785 normal-looking proximal reference segments with post-
stenting angiographic DS <20%, 290 (37%) had reference segment
maximal plaque burden >50%. (B) Of 724 distal reference segments
with DS <20%, 153 (21%) had plaque burden >50%.

Kang SJ et al. Am J Cardiol 2013. IPS 2014
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Stent length: predictor of ISR

(B)
TABLE 4. Clinical, Procedural, and Angiographic Multivariate
Predictors of In-Segment Restenosis After SES Restenosis*

OR 95% ClI P
= Treatment of in-stent restenosis 416 1.63-11.01 <0.01
< Ostial location 484 181-1207 <001

Diabetes mellitus 263 1.14-6.31 0.02
Total stented length (per 10-mm increase) 1.42 1.21-1.68 <0.01
Reference diameter (per 1.0-mm increase) 046 0.24-0.87 0.03
Left anterior descending artery 0.30 0.10-0.69 <0.01
10 15 20 25 30 35[40]45 50 55 60 65 70
Stent length (mm)
Hong MK et al. Eur Heart J 2006. Circulation. 2004;109:1366-1370.
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(3 Stent length: predictor of stent

thrombosis
Thrombosis rate (%)
25
Y=-1455+0.121 X
95% CI for b: 0.014 - 0.223 C-SIRTUS
50. R =0.716; P = 0.031 A
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J Am Coll Cardiol 2005;45:954 -9 IPS 2014
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Acute problems

Edge dissection ISA

Thrombi or Hematoma

tissue prolapse

Catheter-Based Cardiovascular Interventions, Chapter 19 IPS 2014
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" Classification of ISA
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6 Ig{g eéacaehlred stent malapposition in DES vs.
BMS

Study DES (nitotal)  BMS (nftotal)  OR (95% CI)

Weissman et al, 24/287 9/260 25(1.1-63) ~—

Tanabe etal.  20/229 13/240 1.7 (0.8 - 3.8) W

Ako et al. 7/80 0/61 7.8 (1.1 to infinite) - S

Chechietal.  2/39 1137 1.9 (0.1-118) ~& >
vd Hoeven et al, 26/104 4/80 6.2 (2-259) —® >
Jimenez- 1175 0/65 15.2 (2.4 to infinite) - 2 2

Quevedo et al.

Hong et al. 1/56 0125 0.4 (0.01 to infinite) @

Total 91/870 271768 4.4(1.8-10.9) 4’—»

1 5 10 15 20 25 ..
<=

Higher risk of LASM in BMS vs. DES  Higher risk of LASM in DES vs. BMS

Eur Heart J. 2010 May;31(10):1172-80 IPS 2014



6 Latestent thrombosis (ST) and late stent
malapposition (LSM)

Study Design  Clinical follow-up  Type of stent LSM  Patients number  Observed values for (very) late ST Expected values
S (st 7 (<13 Very e ST (513 monthey 1or (e late ST
months)
Hoffmann et al®*  RCT 48 SES+BMS Yes 57 0 1 0.18
No 268 0 0 0.82
Tanabe et al.”? RCT 12 PES+BMS Yes 46 0 NA 0.20
No 423 2 NA 1.80
Hong et al.* (O 36 SES+PES Yes 82 NA 1 0.44
No 475 NA 2 2.56
Siqueira et al.*® oS 29° SES+PES Yes 10 0 2 0.11
NO 172 0 0 1.89
Weissman et al’’  RCT 24 PES+BMS Yes 33 0 0 0.06
NO 514 1 0 0.94

IPS 2014



55 Latestent thrombosis (ST) and late stent
malapposition (LSM)

Study Design  Clinical follow-up  Type of stent LSM  Patients number  Observed values for (very) late ST Expected values
i) Late §7 (13" Very liie ST (513 monthg) o (ve) late ST
months)
Hoffmann et al** RCT 48 SES+BMS Yes 57 0 1 0.18
- _ - 0.82
the risk of (very) late ST in patients
with LSM was higher compared with
Tanab =2 RCT 12 . - 0.20
those without LSM (OR = 6.51, Cl 95% a2
Hong et al* os 3 11.34-34.91, P =0.02) 0.44
2.56
Siqueira et al.*® oS 29° SES+PES Yes 10 0 2 0.11
NO 172 0 0 1.89
Weissman et al.’”’” RCT 24 PES+BMS Yes 33 0 0 0.06
NO 514 1 0 0.94
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Longitudinal stent deformation: Case
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Longitudinal stent deformation: Case
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Longitudinal Stent Deformation
3,755 Patients ASSURE
(5,087 lesions)

|
v {

PtCr-EES CoCr-ZES
1,252 Patients (1,661 lesions)

2,503 Patients (3,426 lesions)

Acceptable
angiographic PtCr-EES CoCr-ZES
images 2,471 Patients (3,367 lesions) 1,240 Patients (1,643 lesions)
=0.104
7 (0.21%)
0 (0.00%)
PtCr-EES CoCr-ZES

Incidence: 2.1 (95% CI: 0.8-4.3) per 1,000 lesions treated with PtCr-EES



Clinical Events at 12 Months

A S S URE

Cardiac Death TV related-Mli Target Lesion Patient-Oriented
Revascularization Composite
p=0.997 p=0.822 p=0.900 p=0.187
5.4%

4.4%

14% 1.4% 10% 1.0% 12% 1.2%

Bl = m B NH

PtCr-EES CoCr-ZES PtCr-EES CoCr-ZES PtCr-EES CoCr-ZES PtCr-EES CoCr-ZES
N=2,503 N=1,252 N=2,503 N=1,252 N=2,503 N=1,252 N=2,503 N=1,252
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Summary

» Adequate stent expansion is still important in the
DES era.

» Full lesion coverage with sufficient rather not
excessive length of stents may reduce edge
restenosis.

» Postinterventional IVUS can identify several
acute problems related stents such as
dissection, thrombi, or ISA.

» Late aquired ISA seems to be associated with
late and very late ST.
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Thank you for your attention.



