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Clinical Utility of Intracoronary Imaging: Eerasmusmc
BVS - Experience from Clinical Trials —T1 z2ofvad
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Clinical Utility of Intracoronary Imaging: Eerasmusmc
BVS - Experience from “Real Life” Registrie§ 2~/
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Everolimus-eluting bioresorbable vascular
scaffolds for treatment of patients presenting
S I E M I with ST-segment elevation myocardial
infarction: BYS STEMI first study
Roberto Diletti, Antonios Karanasos, Takashi Muramatsu, Shimpes Nalatani,
. Nicolas M, V Hrg em, Yoshmobu Onuma, S w-niT Nauta, Yuld Ishibashi,
X Mattie ). Lenzen, Jurgen Ligthart, Ca lSI Iu Evelyn Regar, Peter P. de Jacgere,
Patrick W, Sercuys, Felix Zijistra, and Robert Jan van Geuns*

* Larger diameter up to 4.0 mm

| » Longer length: > 32 mm
* Bifurcations
E A * Calcified lesions
1 * ACS patients (non-STEMI)
* No previous CABG

* No metallic stent in target vessel




Clinical Utility of Intracoronary Imaging: Erasmusmc
EAVAS

1. Any intracoronary imaging is superior to angio!
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BVS 2 af sy
1. Intracoronary Imaging is Superior to Angio!

«
4

LAD after scaffold implantation (3.5/28mm) :
Desolve =

142158

OCT Terumo Fastview™

_ . 5lyrs, male, CCS 3, smoker
- History: 2003 STEMI: pPCI RCA, 2014 STEMI: LAST RCA



Clinical Utility of Intracoronary Imaging: Erasmusmc
BVS 2 afrny
1. Intracoronary Imaging is Superior to Angio!

Online

3D rendering
in the cathlab:
30 sec

- OCT:
“hazyness” Cc Protrusion into LM  Terumo
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Clinical Utility of Intracoronary Imaging: Erasmusmc
EAVAS

1. Any intracoronary imaging is superior to angio!

2. IVUS is superior to visualize plaque burden
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2. IVUS is Superior to Visualize Plaque Burden ﬂ

IVUS: Scaffold, lumen, plague burden

6 months 2 years 5 years

Simsek C et al, Eurointervention 2014



Clinical Utility of Intracoronary Imaging: Erasmusmc
EAVAS

1. Any intracoronary imaging is superior to angio!

2. IVUS is superior to visualize plaque burden

3. OCT is superior to visualize struts & apposition
coverage

changes over time



Clinical Utility of Intracoronary Imaging: erasmusmc
BVS 2 afny
3. OCT is Superior to Visualize Struts & Appositﬂu

Incomplete scaffold tissue
strut strut protrusion

apposition overlap
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Nammas W et al. Expert Rev. Cardiovasc. Ther. 11(5), 577-588 (2013) . . . .~~~ "~
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3. OCT is Superior to Visualize Changes Over Tiﬂ

5-year follow-up of BVS 1.1

A O OO C
C 2 \ ,) o f 4 \ )

R , N\
Yy €)

Pre Post 6 months 2 years 5 years
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Clinical Utility of Intracoronary Imaging: Eerasmusmc

BVS

3. OCT is Superior to Visualize Changes Over Ti

2 afva)

5-year follow-up of BVS 1.0

OCT Assessment of the Long-Term

Vascular Healing Response 5 Years
After Everolimus-Eluting
Bioresorbable Vascular Scaffold
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Karanasos A et.al. JACC 2014
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EAVAS

BVS

Clinical Utility
of Intracoronary Imaging:
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Intracoronary Imaging to Guide BVS Implantatieon:
A Number of Good Reasons ~ 29

« Scaffolds are poorly visible on angiogram!

) . 6/2006
BVS Absorb g ‘

SISy

Tiny markers at the
edges of the scaffold




Intracoronary Imaging to Guide BVS Impla dod:
A Number of Good Reasons

- Scaffolds are relatively bulky
 Lesion preparation is important!

Strut thickness 150 um
Crossing profile 1.4-1.5mm

BVS Absorb



Intracoronary Imaging to Guide BVS Impla dod:
A Number of Good Reasons

- Adequate BVS sizing is crucial

Key issue with the ABSORB scaffold
Limited range of expansion
2.5 mm scaffold = up to 3.0mm
3.0 mm scaffold = up to 3.5mm
3.5 mm scaffold = up to 4.0mm

Beyond that range, struts can break.

Therefore sizing pre-implantation is of paramount importance.




Intracoronary Imaging to Guide BVS Impla dod:
A Number of Good Reasons 2

« Adequate BVS sizing is crucial

Small malapposition

= Correctable by post dilatation :;;
= Resolve at FUP /

Large malapposition

» Uncorrectable (Persistent at FUP) | >4.0mm
» Overexpansion by a large balloon

= Acute disruption Post procedural

Courtesy Y Onuma



Intracoronary Imaging to Guide BVS Impla dod:
A Number of Good Reasons 2

- Adequate BVS sizing is crucial

Small malapposition _.. R
= Correctable by post dilatation i\ \ “‘:;"“3
= Resolve at FUP ?" S \:'\
v 3§ %
Large malapposition £ ' 4
= Uncorrectable (Persistent at FUP) i t £
= Overexpansion by a large balloon \‘ 2
-> Acute disruption — FoIIow-qu

Courtesy Y Onuma



Intracoronary Imaging to Guide BVS Impla dod:
A Number of Good Reasons - 2 afwny

- Adequate BVS sizing is crucial

Small malapposition
= Correctable by post dilatation
= Resolve at FUP

Large malapposition

= Uncorrectable (Persistent at FUP)

» Overexpansion by a large balloon

—> Acute disruption 18M Follow-up

Courtesy Y Onuma



OCT to Guide BVS Implantation: Eraspus MC
Advantages ~C 2

 Angiography is inaccurate! Lumen diameter

In vive validation of a novel three-dimensional quantitative
coronary angiography system (CardiOp-B™): comparison
with a conventional two-dimensional system (CAAS II™)
and with special reference to optical coherence tomography

QCA underestimates OCT provides the correct
the lumen dimension. lumen dimension.

—
o

In vivo 3-D QCA (mm)
UL eX vivo (Imim)

Mean LD: =0.98 y=0.05+0.80x SEE=0.07 : y=1.02%:0,01
MLD: r=0.97 y=0.05+0.76x SEE=0.09 ~1.000

: L5 : ) 04 06 08 1 12 14 16 18 2
Phantom diameter (mm) Phantom diameter (mm)
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Tschuchida et al; Eurolntervention



OCT to Guide BVS Implantation: Erasmus MC
Advantages [ 2%

Accuracy
QCA IVUS OCT
Dimension assessment | underestimation | overestimation correct
Detection of malapposition none poor optimal
Detection of fracture none none/poor optimal
Option for co-registration none yes yes
Regulatory labeling no yes yes

-munmnmuumnmunmnwadrﬁgounjbm HEEEEEEENENEEENEDNNENENENENDNDNRESEGD DD NESESDENENNEDNESESEENEDNEEEM

Nammas W et al. Expert Rev. Cardiovasc. Ther. 11(5), 577-588 (2013)
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Advantages

Online QCA
MLD: 1.42mm
RVD: 4.02mm

D S' o,
Dmax: 3.89mm
/)
After
Pre thrombusaspiration -
BVS 3.5/18mm

alletls 56 yo man, inferior STEMI, no"CV ‘history ==« ==sssesnenannes



OCT to Guide BVS Implantation: Erasmus MC

Advantages
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OCT to Guide BVS Implantation: Eraspaus MC

Advantages

Post-implantation
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Lumen area: 15.56 mm?2

Scaffold area: 12.90 mm?2
ISA area: 3.32mm?2

month follow-up
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Lumen area: 10.63 mm?2
Scaffold area: 12.57 mm?2
Cavity area: 3.09 mm2 -

Lumen area: 14.61 mm?2
Scaffold area: 12.45 mm?
ISA area: 3.77 mm?

56 yo man, inferior STEMI, no"CV ‘history



OCT to Guide BVS Implantation: Erasmus MC
Advantages 287wx)

Calcific Fibrous Lipid-rich
=P mjfeeeliefeptaolieiiofeiooliulimiod o g g% (6 f {=] ok o= il



OCT to Guide BVS Implantation: Erasmus MC

Advantages [ 2%
Lesion- and Plaque Characteristics ﬂ

Role of OCT

Location: superficial vs deep ?
Extent: circumference (2270)7
Location of MLA

Lesion length

Impact on lesion preparation

Rotational/orbital atherectomy
Scoring balloon?

Cutting balloon?

Adequate stent length

Calcific _
e @G LUALR SEARL AIAMNGLEL saununas



OCT to Guide BVS Implantation: Eraspus MC

Advantages = 22
Lesion- and Plaque Characteristics
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Calcific lesions cause malapposition, MI & worse outcome

B Calcium >271° circumference

Calcium £270° circumference

Registry

N= 540 pts

Retroscective IVUS analysis
Bare metal stents

Malapposition Non-Q-wave Mi

Mosseriet-al. Cardiovasc Revasc Med 2005 147-153.



BVS - Thoraxcenter Experience

Does Lesion Calcification Affect Expansion? -' ﬂ

Eras sMC
2 afun)

Mean Scaffold Area (mm2)

10 -

O -

8 -
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p|ﬂ59 IT =0.041 p=0 ZQF

MPS

- ' ' Calcification
Mild Moderate Heavy

BVS: 20 BVS: 20 BVS: 10
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Fam JM, van Geuns RJ et al, presented 2015 Singapore
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Does Lesion Calcification Affect Strut Appositio;r? ﬂ

BVS - Thoraxcenter Experience

Malapposed struts (%) p = 0.008
0 <0.001 10.7
10 4 | |
8,76
8 -
p=0.235

S BVS
4 MPS
2 ] 1‘82
O ) ' ' ' Calcification

Mild Moderate Heavy

BVS: 20 BVS: 20 BVS: 10

mueseunmmy MPS:20 renmmwmmn: MPS: 20 semsmum MPS: 10 EE N NN NN NN AN RN

Fam JM, van Geuns RJ et al, presented 2015 Singapore
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Does Lesion Calcification Affect Expansion? -. ﬂ

BVS - Thoraxcenter Experience

When adequate lesion preparation has been performed
the degree of lesion calcification
« did not limit the expansion of BVS scaffolds

* as measured by scaffold area &

* Incidence of strut malapposition.

* only moderately affected the symmetry indices.

In our small cohort

H G BN AN EENEEEEENENEENEE DD NN E NN ENEEEESNEEEESEEEEEEEE T D

Fam JM, van Geuns RJ et al, presented 2015 Singapore
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EAVAS

BVS

Clinical Utility
of Intracoronary Imaging:
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OCT to Guide BVS Eraspaus MC
What Happens in The Real World? - 2 afvnd

BVS perform less well in real world lesions?

— Acute/subacute scaffold thrombosis
— Late scaffold thrombosis
— Cumulative events
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Role of procedural factors
In BVS thrombosis?

90 100 110 120 130 140 150 160 170 180
Days




OCT to Guide BVS Erasmus MC
What Happens in The Real World? 28fva)

|

BVS-Thrombosis at Day 2: STEMI 7N\

LAD: Event

STEMI 2d
after PCI LAD
(BVS 3.5x18mm)
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OCT to Guide BVS Erasmus MC
What Happens in The Real World? 28fva)
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BVS-Thrombosis at Day 2: STEMI 7N\
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OCT to Guide BVS Erasmus MC

What Happens in The Real World? (P
BVS-Thrombosis at Day 2: STEMI
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OCT to Guide BVS Erasmus MC
What Happens in The Real World? 28fva)

|

BVS-Thrombosis at Day 2: STEMI 7N\
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! @=2.42mm, DS=27.0% | Y
—¥ 50.4 mm
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After implantation of distal overlapping BVS 3.5x23mm & 2.5x12mm
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OCT to Guide BVS Erasmus MC

What Happens in The Real World? = cue
BVS-Thrombosis: Thoraxcenter Experience

Dual
. Baseline OCT . .
Case Type/timing - OCT findings at event antiplatelet
findings iy

Acute/same day ]hrombus aJ stent edge

leston £overage
Subacute/2 days in é nsive overlap
: E&stﬁf# ﬁ;ﬁvﬁﬁ‘ p

3 Late/40 days Undersizing/residual m Wc&*ﬁ)ﬁﬁ%?&hwnh
thrombus/plaque prolapse

adll L ate/d4 months ﬁ‘iﬂtﬁ'ﬁ \ete {esitii coverage
5 Late/4 months thcover d struts he carina of a
AGEmp ﬂ&ﬂe lﬂﬂi‘dﬁﬂﬂj"ﬂge

6 Late/4 months Scaffold fracture M r!lus over ﬂam/erla’lﬁ region with
cture

7 Late/7 months méﬁﬂﬁﬂ ﬁgﬁﬁﬁ’ﬁﬁﬁﬁ occlusive
g Very late/2 years Optimal scaffold M ;EF ﬁiﬁﬁrcﬂgmﬁﬁﬁncomplete

expansion d apposition

Karanasos A et al.".JACC Cardiovasc interv. In press
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Summary ﬂ

IVUS, VH & OCT: Intracoronary imaging is superior to angio!

Intracoronary imaging is most efficient when used
before scaffold placement

Lesion preparation & BVS selection

v Correct assessment of plaque composition
v Correct assessment of lumen dimensions
v Correct assessment of lesion length

Assuring optimal prognosis

In our limited experience,
most BVS thromboses seem avoidable /
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Thank you for your attention!
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