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IVUS Findings of Early Stent Thrombosis in STEMI
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VLST in 1¥ Generation DES Heterogeneous Response
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Comparison of FD-OCT and IVUS Imaging
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Variables: Dissection, Malapposition. Plaque protrusion
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Natural History Of OCT Detected Edge Dissections
12 Months Following DES Implantation

v M Rewd et af. Featvured Abstract TCT 2081



Edge Dissections (within 5 mm)

Not angiographically visible

Median (IQR)
Length, mm 2.9(1.6-4.3)
False Lumen. max width mm 0.97 (0.87-1.25)
Extended to media n. %o 10 (50%0)
Involving at least 2 quadrants n. %o 4(20%)
12 Month FU

*NOST or TLR
* 90% e completely healed
* Not healed: 4.3 mm longitudinally

Conrtesy M Raduet al. Featured Absirace TCT 2001




Impact of Plaque Dissection Post Stent Implantation
6 months FU n =312
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Strut Appostion and Thrombus Formation after SES Implantation

10 Months FU
Well apposed ISA
(n=548) (n=68) P
Presence and absence of thrombus
Thrombus, n (%) 11 (2.0) 14(20.6)  <0.001
No thrombus, n (%) 537 (98.0) 54 (79.4) -

EEE=047) Ozaki ¥ et al. Eur Heart J 2010; 31:1470-1476
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Landing Zone Ancurysm Ruptured Plague +stenosis
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Distal <= Prc;xlmal, 54.0 mm, 20.0 mmi/sec
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OCTAV/A

Immedhiately post stent implantation

Cluster of large malapposed sirnis
—




9 Months FU. Asymptomatic




Stent vessel interactions mn follow up
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Histological Predictor of Stent Thrombosis: Endothelial Coverage

Ratio of uncovered total stent struts persection = 30%:  OR for thrombus 9.0 (95% CI 3 5 to 22)
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A Finn et al Circularion 2007 May 9; 115: 2441



OCT provides images of tissue pathology m-situ and in real time

Stent 20 mum length: 6-7 Histology sections, 60-200with OCT

50 .

<= 558 mm, 1.0 mmfsac

T

Gr, Grecrglivand, V. Sivbwe Cath Cardiov, Titv 2008: 72: 237247



Lincovered / Malapposed Struts (%)

Uncovered | Malapposed Struts (%)
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LAD31I mos VLST Segmental Cluster of uncovered/malapposed struts as sign of toxicity

PERMANENT POLYMER DES
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DES with Defimite MI due to LST: Thr Asp +OCT +IVUS
Median time to presentation 615 days (1-3 QQ 394-1186)

Multivariate Predictors of Late Stent Thrombosis in DES

OR [95% CI] per 0.01

Variable B
increase
Length of segments with uncovered struts, mm 2.46[1.29-9.78] Gio0e
(OCT)
Remodeling index (IVUS) 1.06[1.03-1.19] 0.003

Matched for: stent tvpe, similar EEMCSA (p= 0.49) and LCSA (p=096) of the IFVUS reference segmend

BEW =010 Guagliumietal. JACC Intv Jan 2012, CME selected article -_—9-_-_
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VLST OCT Iillill}'ﬁiﬂ immediarely after thrombus aspirations
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VLST IVUS illlil]}'&iifi immediarely after thrombus aspivations
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OCT-Based Studies: 1% and 2" generation DES Elective FU

N M Cohort FUTime | % OCTFU | Publication =% Uncovered
Patients | Stents Months struts

163 Long lesions Q7% JACC Interv

146 STEMI 13 97% Circulation

BE Stable, ACS

) 54 Same vessel ] 100%
OCT EVEREST

42 44 Stable, ACS 6 91%  CathCardint (5.9 s(8.5%

107 All comers 13 Eur Heart J




Impact of Novel Stent Alloys on Human Vascular Response to EES

Stent Eccentricily index CoCr-EES : (.91

PiCr-EES : 0.92
mm - 10
u PiCr-EES
- B
m 4
6 Month OCT FU =5
15 4
- 4
10 1 8,46
518 L
5 2
0,64
. 0.24 0 0,02 001 0
Unecovered Struts, % Uncovered and  Malapposition area, mm2 Max length Mal

Malapposed struts
[TiclTIBREBE . Guagliumi ef al, OCTEVEREST NCT01146080
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Distribution of neomntimal thickness (NIT) of EES. PES and SES
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T Inoneetal Heart2011;97: 1379-1384



OCT to Understand and Fix Causes of DES Failure

Awrerior STEMT 2 YRS afrer DES Tnipleratation
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STEMI: Very Late ST. 6 vrs after DES
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LST: OCT to Understand and Fix Causes of DES Failure

I Generation DES: Underexpansion, Restenosis, Irp id Laden Neointima
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BEBE =01 G Guagliumi etal JACC Intv Jan 2012, selected CME article
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OCT to Understand and Fix Causes of DES Failure

Last generation DES Tmplant and  Optimization

Stent 8. 7 mm’ ' Stent 8 9 nun’
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§ 57 vr, Very Late DES Thrombosis 31 mos after implantation

Chipredderdi Rivnsiti i Bergeano, Jov 2001 o 484



DES Acquired Aneurvsm treated at 31 month with BMS

Before BMS
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New Combined Informations

High-magmfication NIRF image
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Conclusions

Optical Imaging to Prevent, Assess and Treat Stent Thrombosis

. Full vessel scan in few seconds (important during urgent interventions , ie: LST)

a Higly sensitive for thrombus

s Accurate to detect and quantify malapposition, lack of coverage, lipid laden neaintima,
new plague rupture, toxic vessel responses, all possible causes of stent failure,

¥ Able to detect segmental cluster of uncovered and malapposed struts

y Usefull to inform on residual thrombus, and to guide the most appropriate intervention

based on specific causes of LST or type of ISR, evaluating the following stent responses

Critical Needs: automatic measurement of clustering of uncovered/malapposed struts,
tissue textile characterization, detection of inflammation (combined light technologies)



Incidence of surgerv within 1 vear atter coronary stenting
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Intracranial Hemorrhage 2 months after DES

LCx Taxus ™2 5 x20 mm




