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Percutaneous coronary intervention for bifurcation coronary
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Previously established (and confirmed) New recommendations

recommendations

Intracoronary imaging — Intracoronary imaging is a valuable tool in PCI on — QCT combined with angio co-registration and
bifurcation lesion and LM since it facilitates technical | sophisticated real-time analysis software provides

General issues.

Details regarding IVUS use
and OCT use in bifurcations
reported in specific consensus

planning and optimisation of the final result. real advantages for a stepwise bifurcation approach,
— Selection of a preferred imaging modality should especially 3D reconstruction to facilitate guidewire

reflect operator experience and the primary objective | [&Crossing towards the SB

of assessment — Intracoronary imaging should be available in the

apers!®l7,
Fa — IVUS is gold standard for LM cath lab and it is recommended that it is used when
. . . . faced with procedural complications or unexpected
— OCT is feasible for distal LM lesions technical challenges.
— OCT provides superior evaluation of stent and wire
positions

— Pullback in both MV & SB is recommended for
2-stent procedures

-Imaging guided PCI for LMT is established. OCT is feasible for distal LM lesions.
-OCT provides potential advantages for specific steps of bifurcation interventions,
including visualization of the site of guidewire crossing and stent optimization tools.




Treatment of coronary hifurcation lesions, part I: implanting
the first stent in the provisional pathway. The 16" expert

consensus document of the European Bifurcation Club
Eurointervention.2022;18(5):e362-e376

Remo Albiero'*, MD; Francesco Burzotta?, MD, PhD; Jens Flensted Lassen®, MD, PhD; Thierry Lefévre*, MD;

Adrian P. Banning®>, MD, PhD; Yiannis S. Chatzizisis®, MD, PhD; Thomas W. Johnson’, MD;

Miroslaw Ferenc®, MD, PhD; Manuel Pan’, MD, PhD; Olivier Darremont'’, MD; David Hildick-Smith'!, MD;

Alaide Chieffo'?, MD; Yves Louvard*, MD; Goran Stankovic'’, MD

abluminal

luminal LM stent deformation

- Provisional strategy is a dynamic approach and operators must know its pitfalls and countermeasures.
-OCT enables us to detect the pitfalls such as abluminal guidewire position and stent deformation.



Comparison of IVUS and OCT in bifurcation treatment

IVUS OCT

Pre-procedure

Co-registration with angiogram ++ ++

Sizing of vessel ++ +

Sizing of lumen ++ ++

Assessment of plaque distribution ++

Plaque characterization ++ +

Assessment of side branch ostium in the pullback of main branch X ++

Determination of landing zone and stent length ++ ++
During stent implantation

Guidance of position of the guidewire towards the side branch X ++
Post-procedure

Evaluation of stent dimensions according to flow conservation law ++ ++

Stent underexpansion ++ ++

Edge dissection + F+

ISA + ++
Anatomic subgroups

LMT lesion ++ +

Eurolntervention 2019;14:e1568-e1577



Feasibility of OCT on LM

_ Feasibility of OCT
Ref Study Aims Modality
Proximal LM Mid LM Distal LM

Detection of coronary (0]

I\Cll.;,l;a:]rr;%t:;l, et al. intimal flap OFDI X 13? 1 . 1 /0
( /3443 frames)
. (o) (o)
Fujing, et al. FD-OCT vs IVUS FD-OCT 12.5% 90.6%
(4/32pts) (29/32pts)

Burzotta, et al: ibil f . . )
Eurolntervention. 2 | | S5 I OF [ imaging | FO-OCT 56.7% 88.6% 97.9%

Clinical impact of OCT
'I):ttg’c‘;trzli'ol 2017 guided management for | FD-OCT 930/ 0

LM disease (122/131pts)
IDEAL-LM LMT healing ) [v)
OCT substudy analysis on OCT FD-OCT 95 /o

(102/107 pts)

LEMON study Feasibility, safety and 0
EuroIntervention impact of OCT-guided FD-OCT 100 /o
2021 LMS PCI (70/70 pts)




THE PRESENT AND FUTURE
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Anatomic considerations in coronary bifurcation

Murray’s law

Dy Dls_Dzs'l'Das

[ D2
Finet's formula

Huo-Kassabh law
D1=(D2+D3)x0.678 — s D7R=D/A4+ D"

Lefevre et al. EurolIntervention. 2015;11 Suppl V:V106-10.
Tapering, fractal geometry and the law of flow conservation

The relation between the bifurcation vessel segments may be used for
estimating optimal reference sizing for a vessel, knowing the size of the two

other vessels. This is of particular value when the reference diameter for one
vessel cannot be estimated directly.

Eurolntervention 2019;14:e1568-e1577.



EEM- vs. Lumen- measurement for stent

SiZi n g Eurolntervention 2019;14:e1568-e1577

EEM areas or Iumen Reconstructed 2D Reconstructed 3D

view of SB ostium view of SB ostium
areas could be used i3 i a2 |
for sizing of the iy _—
vessel.
Whenever the Side branch™
proximal vessel is too — . T
|arge to measure EEM, bi‘stal*MV*—- —  SETTTETEESSess frrres R TR ———
stent sizing according = I Rrexinal MV

to lumen area

measurement is Stent diameter according POT diameter according
to distal MV reference to proximal MV reference
recommended. — e

A

Side branch

Lumen diameter: 2.71 mm Lumen diameter: 3.10 mm
EEM diameter: 3.29 mm EEM diameter: 3.76 mm




EEM- vs. Lumen- measurement for stent

—fe— Eurolntervention 2019;14:e1568-e1577
sizing

Murray’s law
[V D3=D+D;
[DZ Stent length (23.2 mm)

Finet's formula ocar 1o IR LR
D1=(02+D3X0678 | | "pincpaspie

The size of stent
should be selected
aiming at the fractal
geometry of
bifurcation according
to the law of flow
conservation.

Distal MV —— — < =2 == ot R
The MV stent should REEEaat® =" ’ m—
be sized according to
the distal MV reference
diameter, whereas the
MV stent should allow
for expansion to the
reference diameter of
the proximal MV,

Side branch
Lumen diameter: 2.71 mm Lumen diameter: 3.10 mm

EEM diameter: 3.29 mm EEM diameter: 3.76 mm



Length and positioning of stent in bifurcations

Reconstructed 2D Reconstructed 3D

view of SB ostium
2.34 mm?

The operator should
aim at covering the
bifurcation stenosis
segment at least 6-8
mm from the
proximal stent edge
to the bifurcation
carina to enable
subsequent POT AR =t
with a short balloon. B

Side branch™ 3

Stent diameter according
to distal MV reference

A

Side branch

Lumen diameter: 2.71 mm
EEM diameter: 3.29 mm

view of SB ostium

_DistalgM_\,lﬁ ——— < L!,.ﬂ.!_._u..’J-.'.V-"'Il_lllIlll_lllllll,ll;ll

Eurolntervention 2019;14:e1568-e1577
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POT diameter according
to proximal MV reference

Lumen diameter: 3.10 mm
EEM diameter: 3.76 mm



On-line and off-line software for 3-D OCT

Whenever available, use of on-line 3-D reconstruction is
recommended to facilitate the understanding of complex

coronary anatomy and device-vessel interaction during
bifurcation PCI.

CARINA SHIFT

POST

Eurolntervention 2019;14:e1568-e1577



_ Online-3D visualizations of
"~ The Jailed SideB Ostium on OFDI
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Impact of recrossing wire position on shear
Stl‘ess after ba"oonin On_uma et al. Eurointervention

Foin et al.
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Proximal | Distal
recrossing

~.

Incomplet
Apposition

OCT atlas, Alegria-Barrero et al. Eurointervention 2012: 8: 205



Assessment of wire re-crossing point
inLM

FLY THROUGH VIEW FROM LM

Okamura et al. Eurolntervention 2014




OFDI guided re-crossing with on-line 3D

Okamura T, Onuma Y et al. Eurolntervention 2014,10.:907-915



Guidance of the rewiring in a distal cell of
the stent overhanging a side branch ostium

Joint consensus on the use of OCT in coronary bifurcation Configuration 1 Configuration 2 Configuration 3
lesions hy the European and Japanese bifurcation clubs | Cut0fPhase, peak-to-peak design (Ultimaster, Resolute)

) A/AVAVANE

A\AA
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Eurolntervention 2019;14:e1568-e1577

Distal

Proximal

NN

In-phase, peak-to-valley design (Xience)

Prior to kissing balloon after stenting, it 1A B’
is important to re-cross the side-branch i
ostium strut cell with a wire in the most
distal cell to minimise the risk of pushing fE
struts towards the main vessel. =
= \MN\/\/ V.

SB ostium The most distal

\/\/ ring of the stent W g‘:::;:: ng
Bifurcation within the % point

carina bifurcation




OPTIMUM study

Acute Incomplete Stent Apposition at

bifurcation

Incidence of ISA (%)

Primary endpoint:

40

~ 3D-OFDI guided

P=0.008

19.59%

27.5%

3D-OFDI guidance was superior to
angio-guidance in acute incomplete
strut apposition (creation of metal
carina) of the bifurcation segment

Lesion N = 55

Angio guided
Lesion N = 50
Circ Interv 2020;13:e009183.



OCT during LM PCI — after recrossing wire, balloon did not advance to LCx

Distal Proximal



Cross-sectional finding of deformation

Overhahglﬁﬁs'iruts
Malapposed struts,
unequal distribution

Disruption of circularity



Longitudinal Distortion case

3D reconstruction of proximal part of the stent demonstrated
deformation and malapposition — longitudinal %eformation

3D reconstruction Distal
Prox -> Distal

Collapsed
struts

Prox



Longitudinal Distortion case

Final OFDI After POT and KBT

D ——

Distal

———

Proximal



JACC STATE-OF-THE-ART REVIEW J Am Coll Cardiol. 2022 Jul 5;80(1):63-88.

Definitions and Standardized Endpoints |

W Proximal MSA / Ref Area = 90.9%

Expansion
Distal MSA / Ref Area = 95.4% = 80%

Distal MSA Proximal MSA o
6.38 mm? 10.74 mm? 11.81 mm2




How do we optimize OCT-guided LM PCI
- the LEMON study-

Amabile N, et al. Eurolntervention 2021;17:e124-e131

v' LEMON is a prospective and multi-center trial investigating OCT-guided LM bif PCI.

Stable / Unstable
Non-ostial LMS PCI

Procedure
termination

Baseline —p O0CTrun 5 OCTrun Angio & OCT
angio #1 #2 #3 resultsg assessment

Need for further
imisation

— Stent implantation — SB dilation+rePOT or FKBi AR

-POT — 2" stent if required

— SB rewiring — Initial abnormality correction

SN

' B | s

v OCT is assessed at multiple timing along with the procedure.




How do we optimize OCT-guided LM PCI
- the LEMON study-

Amabile N, et al. Eurolntervention 2021;17:e124-e131

LEMON expansion criteria ¢

The stent s divided Bifurcation, n (%) 58 (83)
into 2 segments: Trifurcation, n (%) 12 (17)
- Distal (downstream carina) LMS lesion QCA pre, % 59 (56-61)
“E e e ) PCI technique, Balloon predilation 48 (69)
. . y ‘ - hj(7) 1-stent technique | 58 (83)
Proximal h::flsuzment Proxlm:'lss:gment : Dtstal;::mem Distal r;f&egment P e Ie 12 (17)
N=70
Lesion type
Medina 1,1,1 11 (16)
6 Medina 1,1,0 39 (56)
Medina 1,0,1 4(6)
Prox MSA/ref MLA & Dist MSA/ref MLA 280%=SUCCESS Medin 0.1, 3O
* Medina 1,0,0 11 (16)

1) Achievement of the primary endpoint in 86%

2) Significant edge dissection in 30%

3) OCT guidance modified operator strategy in 26%o of patients

4) 1-year survival free from major clinical adverse events of 98.6% (97.2%-100%)



i LLSCOILNA GAILLIMUE -
onclusions CQRRIB ¢ ,

Imaging guided PCI for LMT is established.
In absence of ostial lesion, OCT guidance is feasible in LM.

OCT provides potential advantages for specific steps of bifurcation
interventions, including visualization of the site of guidewire crossing,
stent deformation and stent optimization.

OCT can visualize and predict the acute malapposition at sidebranch
ostium. The clinical impact of those acute malapposition should further be
investigated.

Ongoing trials (e.g. OCTOBER etc) investigate potential advantage of OCT
guidance in bifurcation PCI.



