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1. Bases del OCT

Tecnica imatge i
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2. Diferencies amb IVUS

Axial resolution (um)
Lateral resolution (um)
Frames acquired/s
Pullback speed (mm/s)
Tissue penetration (mm)

Blood flushing

www.bellvitgehospital.cat

15-20
20-40
100-180
20-40

Required

150-200
200-300
30

Not required
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2. Diferencies amb IVUS

Struts Struts a Side Prolapse de Disseccions
malaposats Branch teixit de vora

||||| Bellvitge
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3. Aplicacions cliniques

El vas normal

Ye—— Intima
L3

= Media

4

Adventicia
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3. Aplicacions cliniques

1.- Arteria nativa

Placa fibrética Placa calcificada Placa lipidica
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3. Aplicacions cliniques

Mecanismes d’inestabilitzacio de la placa

Erosio de placa

Placa trencada

Bellvitge
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3. Aplicacions cliniques

2.- Valoracio lesions limit
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Among the different OCT parameters evaluated, the
MLA was the best to predict functional significance. An
OCT-derived MLA cutoff point of 1.95 mm® showed a
moderate diagnostic efficiency with a sensibility of 82% and

an NPV of 80%. OCT had therefore a moderate value to

www.bellvitgehospital.cat Gonzalo, N; et al; JACC 2012, 59 (12): 1080-9

R*=0.56
y=0.11+0.70x
L

MLA IVUS

R?=0.44
y =0.01+0.82x

1 ! 1 . I
18 20 22 24 26
MLD IVUS

Bellvitge

L Hospital Umversﬁam




3. Aplicacions cliniques

3.- Optimitzacio ICP

* No existeix consens sobre la
“optima implantacid de stents”
guiat per IVUS.

* El criteris més usats per valorar
la optima implantacio d’stents
utilitzen els parametres de:

-Mal aposicid.
-Infraexpansio.

-Disseccions de vora.
Incomplete

stent apposition

www.bellvitgehospital.cat

underexpansion

dissection
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» Controversies sobre si
les ICPs guiades per
IVUS milloren els
resultats respecte ICPs
guiades per angiografia.

= a favor del IVUS

= IVUS similar a angiografia

www.bellvitgehospital.cat
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3.0ptimitzacio ICP: Mal aposicio

Mal aposicié—> Retard endotelitzacio struts

OCT alta sensibilitat per detectar i quantificar mal
aposicio

Distancia axial entre superficie luminal strut i
superficie vas > gruix del strut (inclos el polimer si
esta present)

Embedded Protruding ISA

Strut (um) | Polimero (um) | Total (um)

Stent metalic

Zoom: 1.2x
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Optimitzacio ICP: Mal aposicio

Baseline (3686 struts):
* Embedded: 951 (25.8%)
* Protruding: 2554 (69.3%)

* Incomplete strut/scaffold apposition: 128 (3.5%)

e Side-branch struts: 4%

Apposed +

(o)
Covered 97 (76%)

Apposed +
Uncovered

Persistent ISA +

128 ISA Covered

Persistent ISA +
Uncovered

Unmatchable

-Baseline

Serial analysis of malapposed and uncovered struts of the everolimus-eluting bioresorbable scaffold with OCT; Gomez-Lara, J et al.; JACC Card Int 2011




Optimitzacio ICP: Mal aposicio

Baseline (3686 struts):
Embedded: 951 (25.8%)
Protruding: 2554 (69.3%)
Incomplete strut/scaffold apposition: 128 (3.5%)
Side-branch struts: 53 (1.4%)

ouljoseg-

Apposed + 5
Covered 97 (76%)

Apposed +
Uncovered

Persistent ISA +,
128 ISA Covered

Persistent ISA +
Uncovered

Unmatchable

-Baseline

Serial analysis of malapposed and uncovered struts of the everolimus-eluting bioresorbable scaffold with OCT; Gomez-Lara, J et al.; JACC Card Int 2011




Optimitzacio ICP: Mal aposicio

Baseline (3686 struts):

 Embedded: 951 (25.8%)

* Protruding: 2554 (69.3%)

« Incomplete strut/scaffold apposition: 128 (3.5%)
« Side-branch struts: 53 (1.4%) ‘

ouljoseg-

sy 81% of ISA

observed at BL were
pppoeed apposed at 6m

Persistent ISA +
128 ISA Covered Y

( 4 ,

Persistent ISA +
Uncovered

Unmatchable

-Baseline

Serial analysis of malapposed and uncovered struts of the everolimus-eluting bioresorbable scaffold with OCT; Gomez-Lara, J et al.; JACC Card Int 2011
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Optimitzacio ICP: Mal aposicio

A Classification of malapposed struts
(a) Resolved malapposition A
3 4 | slent)

S0 7

Immediately after PCI Follow-up

(b) Persistent malapposition

[enrncdaiely afier Complstch Persistent Late-nequined
Pl Resolved

Mean S-V distance

Immediately after PCI Follow-up i
) Persistent Resolved

(c) Late-acquired malapposition malapposition malapposition

342+ 99 21049

Immediately after PCI Follow-up

www.bellvitgehospital.cat Hiroyuki Kawamori et al, EHJ — Cardiovascular Imaging (2013) 14, 865-875 ||I|| HBozl)!t\z;IBmveersnarl




Optimitzacio ICP: Mal aposicio

. . . Acute malapposition Follow-up
El millor predictor de mal aposicio en el e

seguiment és la distancia del strut al vas V7140 um
immediatament després de la
implantacio.

Resolucid de la mal aposicié en 71,5 %
dels casos

Likelihood at follow-up of

Resolved | Grossly covered Persistent Grossly delayed

ISA (%) (%) ISA (%) healing (%)

Max IS(,:\I ;;shnce <400* 97 97.6 2400 51.7

/

www.bellvitgehospital.cat Gutierrez-Chico, JL et al., Circulation Card. Interv. 2012 Feb 1;5(1):20-9 ||I||
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3. Aplicacions cliniques

Optimitzacio ICP: Disseccions de vora

* Disseccions de vora: existencia de flap
intimal dins dels 5 mm adjacents a |la vora
del stent.

* En els estudis publicats sobre stents
valorats amb OCT: s’han descrit entre 20-
26% de disseccions de vora.

www.bellvitgehospital.cat Gonzalo, N et al.; Heart 2009 Dec; 95(23):1913-9 ||||| HBogljllt\allrltJ rWeersnan




Optimitzacio ICP: Disseccions de vora

Immediately after PCI Follow-up

100% de les diseccions de vora resoltes als 8 mesos de seguiment
amb OCT

www.bellvitgehospital.cat Hiroyuki Kawamori et al, EHJ — Cardiovascular Imaging (2013) 14, 865-875 ||I|| HBogl)!t\g;I:[vaeersnarl




3. Aplicacions cliniques

4.- Seguiment. Trombus

Trombus blanc Trombus vermell

Bellvitge
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3. Aplicacions cliniques

Trombosi

Neoaterosclerosi intrastent.
Imatge ruptura intimal com a
causa de la trombosi

www.bellvitgehospital.cat

Trombosi de I'stent amb
contingut mitxe (trombus
vermell i blanc)

Trombosi amb trombus
vermell que no permet
valorar teixit subjacent

||||| Bellvitge
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3. Aplicacions cliniques

4. Seguiment Reestenosi

Arterial factors:
-Wall shear stress
-Necrotic core ...

Biological factors:
-Diabetes
-Hypersensibility
reaction ...

Reestenosi intrastent
Stent factors:
Implantation factors: -Realease kinetics
-Underexpansion -Antiproliferative
-Geographical miss drug
-Stent gap -Strut thickness

-Stent fracture (BL) ... -Stent fracture (FU)

Folymer dysruption
Neoatheroscler05|s y UL

||||| Bellvitge
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Restenotic tissue structure

sl gemereritical pmpeme'.s and .
shm-.r focal \rana’cmm‘. in backﬁcatterlng shuwa vanous b:ackscatl:enng patterns nptmal properties: an adluminal high

pattern. scattering layer and an abluminal low
scattering layer

Restenotic tissue backscatter Microvessels visible

Hig h: the majority of the Low: the majority of the YesS: microvessels appear as
tissue shows high tissue shows low well delineated low
backsoottor and appoars backsoatter and appoars bcackscattering struoctures loss
bright dark or black than 200 micron in diametar
that show a trajectery within the

wvessel

www.bellvitgehospital.cat Gonzalo N, et al. Am Heart J 2009;158:284-93 ||I|| Eoig,lt\gam\irsﬂan




Reestenosi

Patro homogeni Patro estratificat
(layered)

Bellvitge
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3. Aplicacions cliniques

5.- Recobriment neointimal

Millor técnica valorar recubriment
intimal (alta resolucio)

Struts sense recobriment

||||| Bellvitge

www.bellvitgehospital.cat Hospital Umversﬁarl




4. Recerca
The Trofy Il Study

191 patients with STEMI<24h

1:1 randomisation

Thrombectomy
+/- predilatation

O,

ABSORB arm

N=95P

Xience Expedition arm

N=96 P

.

-

Sizing Dmax

Scaffolding (ABSORB)

+ /- postdilatation/

-
-

-

Stenting (Xience)

thrombectomy

ngio + OFDI

=86 P/86 L

6M Angio + OFDI |

N=87P/89L

Primary endpoint*:
Healing score at 6 months according to OFDI

www.bellvitgehospital.cat

Manel Sabaté et al, Eur Heart J 2016 Jan 14;37(3):229-40

Comparar arterial
healing score

a curt temini entre
Absorb i
everolimus eluting
stent (EES)

||||| Bellvitge
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The Trofy Il Study

Primary endpoint: 6 months arterial healing score

Healing score = [% ILDx4] + [% MUx3 ]+ [% Ux2 ]+ [ % M]

ILD: intraluminal defect U: uncovered
MU: malapposed and uncovered M: malapposed

and their weighting points in the formula
Xience metallic stent Absorb bioresorbable scaffold Xience metallic stent Absorb bioresorbable scaffold

Intraluminal defect: 4 points Uncovered (apposed): 2 points

r
B - _;'i‘:

Malapposed and uncovered: 3 points

Reference: TROFI trial £ur Heart 7.2013;34:1050-1060; Eur Heart J Cardiovasc Imaging.. 2014;15:987-995
Leaders trial Fur Heart 7. 2010;31:165-176; Resolute all comers trial Eur Heart J. 2011:32:2454-63
Absorb cohort B Eurolntervention 2015;10:1299-306; NANO Plus Asialntervention 2015; 1:57-70.

||||| Bellvitge

www.bellvitgehospital.cat Manel Sabaté et al, Eur Heart J 2016 Jan 14;37(3):229-40 Hospital Unlver3|tar|




The Trofy Il Study

Cumulative curve of healing score
(%)
100

® Absorb 1.74+2.39 (N=84)
@ Xience 2.80+4.44 (N=87)
P

nam-inferionity

P

superiority

<0.001
=0.053

0 5 10 15 20 25
Better healing <«—— Healing score —>  Worse healing

1 cas de trombosi subaguda definitiva en un absorb (1.1% vs. 0% EES; p NS)

Bellvitge
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4. Recerca
The Re-examination Study

BACK ground: Examination Study: 1504 pacients amb IAMEST randomitzats a
Everolimus-Eluting stent vs Bare Metal Stent

EXAMINATION trial EXAMINATION tria
Patient-oriented endpoint Device-oriented endpoint
(all-cause death, any myocardial infarction or any (cardiac death, target vessel myocardial infarction or
revascularization) target lesion revascularization)

Log-rank p=0.03 _
‘ ~ e _ Log rank p=0.04
—~ . L

Bellvitge

Hospital Umversﬁam
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4. Recerca
The Examination Study

Landmark analysis definite-probable ST

Oto 1 year 110 5 year

— EES 00 ™)
— S M Vis0n ™)

] ™ by M N e X Wl X0 Wl DB‘%

Foese bl bl vl i 4

A partir de I'any, sense diferencies en ST entre els 2 grups

www.bellvitgehospital.cat Sabaté M et al, Lancet. 2015 Oct 28, ahead of print
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The Re-examination Study
169 consecutive patients included in the EXAMINATION trial —J— b | e Ct I u S

1:1 randomization ,

. . o | pacients amb al menys 1
Target vessel revascularization =3 €—— SECCIé amb RUTTS > 30% (ratlo
Dementia or life-threatening disease =7 €—
Renal failure or chronic anticoagulation =4 €— Of uncove red to tOtaI StrUtS
Refusedtoparicpate =30 ¢— per cross section) entre EES i
oo . BMS avaluat per OCT

\ v
64 patients included in the RE-EXAMINATION trial |

‘_// .
BMS (n=32) EES (n=32) OCT end—omts:

1)Abséncia cobertura struts
—> n=0 Inability of the OCT catheter to cross the target lesion N =1€—— 0
—>n=1 Insufficient OCT image quality n=0€— (RUTTS > 306)
v v 2)Caracteristiques potencials

| 62 patients with optimal OCT imaging |

per OCT de neoaterosclerosi

Index procedure
(2009 - 2010)

5-year clinical
follow-up
(2009 - 2014)

Follow-up
angiography
(2014 - 2015)

RE-EXAMINATION STUDY: 5-year OCT of BMS vs. EES implanted in Primary-PCI. ||||| Bellvitge
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The Re-examination Study

RUTTS > 30% Neoatherosclorotic lipidic  Neoatherosclorotic calcific
(Ratio of uncovered to total ELIE plaque
struts per cross-section) (baixa intensitat de senyal (baixa intensitat amb vores
amb atenuacio) ben deliminades y poca
atenuacio)

RE-EXAMINATION STUDY: 5-year OCT of BMS vs. EES implanted in Primary-PCI. ||||| Bellvitge

www.bellvitgehospital.cat
Under revision Hospital Unlver8|tar|




The Re-examination Study

Signal-rich band ——> Associat amb macrofags amb contingut
(alta intensitat i alta atenuacid) lipidic i formacio de placa

Plagues amb neoaterosclerosi o signal-rich bands—> Caracteristiques per
OCT potencials de neoaterosclerosi

RE-EXAMINATION STUDY: 5-year OCT of BMS vs. EES implanted in Primary-PCI. ||||| Bellvitge

www.bellvitgehospital.cat
Under revision Hospital Umver3|tar|




The Re-examination Study
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1 Uncovered strut 1 RUTSS = 30% Neocatherosclerotic Signal-rich band Potential OCT
plaque characteristics of
neoatherosclerosis

www.bellvitgehospital.cat RE-EXAMINATION STUDY: 5-year OCT of BMS vs. EES implanted in Primary-PCI. ||||| Bellvitge
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4. Recerca
The reservoir trial

1 death
5 refused

1 technical issue

Median: 284 days

www.bellvitgehospital.cat

112 patients with DM
receiving glucose-lowering agents

Randomization

AES
56 patients
58 lesions

Angio FU
50 patients
52 lesions

OCT evaluation
49 patients
51 lesions

Clinical FU
56 patients

100% Angiographic
SUCCess

9 months

QCA analysis

Primary endpoint

EES
56 patients
58 lesions

Angio FU
50 patients
51 lesions

OCT evaluation
49 patients
50 lesions

Clinical FU
56 patients

1 stent thrombosis
5 refused

1 technical issue

Median: 277 days

R Romaguera et al, JACC Cardiovasc Interv, 2016;9:42—-50

Primary endpoint

Neointimal (NI) volume
obstruction assessed by
optical coherence
tomography at 9-month
follow-up

EN PACIENTS DIABETICS

||||| Bellvitge

Hospital Umversﬁam




4. Recerca
The reservoir trial

FIGURE 3 Cumulative Frequency of Neointimal Volume Obstruction
(Primary Endpoint)

&
=
7]
—
g
=
o
o=
=
=
=
E
=1
o

® AES 11.97% (& 5.94)
@ EES 16.11% (+ 18.18)

p noninferiority = 0.0003
p superiority =022

20% 30% 40%
Neointimal Volume Obstruction

||||| Bellvitge

R Romaguera et al, ] Am Coll Cardiol Intv, 2016,;9:42-50
Hospital Umversﬁam

www.bellvitgehospital.cat




4. Recerca
The reservoir trial

NEOINTIMAL VOLUME OBSTRUCTION

No. of p for
lesions Difference ( 95% CI) interaction

All 101 -4.14 (-89.64 t0 0.61)

Stentlength: > 20 mm 49  -6.92(-19.93100.5)
<20 mm 52 -1.92(-9.02 to 3.14)

Stent diameter: > 3.0 mm 55 -3.96 (-14.16 to 1.63)
= 3.0 mm 46 -3.63 (-12.51 to 2.24)

Target vessel: LAD 41 -0.33 (-3.24 10 2.93)
non-LAD 60 -7.46 (-17.8 to 0.6)

DM treatment:  Insulin -9.17 (-22.24 t0 1.28)
Oral drugs -0.59 (-3.33 t0 2.27)

HDL: =median -5.87 (-15.37 t0 -0.05)
=median -1.75 (-10.81 to 4 .66)

>median -9.11 (-19.96 to -0.09)
=median 1.52 (-1.24 to 4 66)

>median -10.62 (-22.58 to -1.69)
<median 2.20 (-1.0 to 5.52)

AES hetter EES better

www.bellvitgehospital.cat R Romaguera et al, ] Am Coll Cardiol Intv, 2016,;9:42-50 ||||| Be”VIt

Hospital Umversﬁam




5. Experiencia al nostre centre
Juliol 2011-Febrer 2015

www.bellvitgehospital.cat

Practica clinica

170 (126 pacients) (55%)

- Diagnostic/Pre ICP

83 (55%)

- Post ICP

40 (27%)

- Seguiments

27 (18%)

Investigacio

140 (45%)

- Reservoir

81

- Re-Examination

- Trofi Il

- Modify

- Absorb 2

TOTAL

Bellvitge
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5. Experiencia al nostre centre

Principals usos al nostre centre:

Valoracio el vas en abséencia o dubtes lesions (vasoespasme,
|IAM embolics, Takosubo, diseccions, dubtes angiografics
lesions).

Angioplasties complexes (tronc, bifurcacions, calcificacions
importants, rotablacio).

Valoracio disseccions vora de stents.
Control stents.
Valoracio reestenosis. Excepcional trombosi

: . Bellvitge
www.bellvitgehospital.cat ||||| Hospital Un|vers|tar|




5. Experiencia al nostre centre.
Cas clinic

Pacient home de 35 anys. Fumador de 1 paquet/dia.
Sense altres FRCV ni antecedents personals o familiars.

23 Abril 2015:
- 11:30 dolor toracic tipic fent esforc (bicicleta).

- Consulta a Hospital de Vilafranca 12:30 amb persistencia del
dolor.

- ECG 12:39

www.bellvitgehospital.cat ||||| HBegltVIII[J ge







5. Experiencia al nostre centre.
Cas clinic

AAS 250 mg, Clopidogrel 600 mg, heparina sodica 50mg.

Activacio CODI IAM 12:45

13:50: arribada hemodinamica

www.bellvitgehospital.cat ||||| HBep|>|tV|II[J ge .




5. Experiencia al nostre centre.
Cas clinic

| Bellvitg S
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5. Experiencia al nostre centre.
Cas clinic

Post reopro IC, tromboaspiracio i Imatge final
dilatacié amb bald 2x20mm

Bellvitge
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5. Experiencia al nostre centre.
Cas clinic

Implantacio balé de contrapols

Perfusio abciximab ev. Triple terapia:
AAS+Clopidogrel+Enoxaparina

Assimptomatic, sense angor ni insufiencia cardiaca

Ecocardiograma: VE no dilatat, FE 48%. Sense
valvulopaties significatives

Als 5 dies (28 Abril 2015): Recateteritzacio

www.bellvitgehospital.cat ||||| HBegltVIII[J ge




5. Experiencia al nostre centre.
Cas clinic

28 Abril 2015
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5. Experiencia al nostre centre.
Cas clinic

28 Abril 2015
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5. Experiencia al nostre centre.
Cas clinic

Anticoagulacio fins completar 1 setmana. Posterior
switch a Ticagrelor.

Recateteritzacio 12 Maig 2015: Angiograficament sense
lesions
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5. Experiencia al nostre centre.
Cas clinic

12 Maig 2015
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5. Experiencia al nostre centre.
Cas clinic
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Conclusions

Eina de gran utilitat per la valoracido anatomica de plaques
coronaries

Valorar el seu Us com a guia en l'intervencionisme coronari
de lesions complexes.

Valoracio de complicacions dels stents en el seguiment,
especialment en les reestenosis

Gran eina per la investigacio amb stents en seguiment.
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