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Classification des bifurcations
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Classification médina : Vraie et fausse bifurcation
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Classification des bifurcations
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Techniques classiques d’angioplastie de bifurcation

Tableau 1. Principales techniques de stenting de bifurcation et situations anatomiques favorables®™.

Techniques a 1 stent
Provisionnel (PS)

Provisionnel inversé

Techniques a 2 stents
T/TAP

Culotte

DK-crush

Situations anatomiques favorables

Toute lésion non complexe
Lésion complexe, en I'absence de risque d’occlusion
de la BL ou de difficultés a la sauver

Lésion Medina 0.0.1 avec tres grosse BL
(circonflexe ou diagonale)

Sauvetage de toute BL lors d'un PS

Lésion complexe avec angle trés aigu
Lésion complexe avec BL grosse et malade
(provisionnel inversé conseillé)

Sauvetage d'une grosse BL lors d'un PS
Lésion complexe avec tailles comparables
(provisionnel inversé conseillé)

Lésion complexe avec maladie étendue de la BL et/ou
risque de difficulté a réaccéder a une grosse BL

Problémes spécifiques

Risque d’occlusion de la BL

Risque d’occlusion du VP distal
Vérifier la taille des cellules du stent
et I"absence de dissection du VP distal

Eviter protrusion longue du stent de
la BL ou couverture incompléte de
I'ostium de la BL

Multiples éta
Double couche de stents dans le VP
proximal

Multiples étapes

Opérateurs expérimentés

Triple couche de stents dans la paroi
latérale du VP proximal

BL : branche latérale. VP : vaisseau principal

Burzotta F, et al; European Bifurcation Club white paper on stenting techniques for patients with bifurcated coronary artery lesions. Catheter Cardiovasc Interv. 2020
Nov;96(5):1067-1079. doi: 10.1002/ccd.29071. Epub 2020 Jun 24. PMID: 32579300; PMCID: PMC8915133. O HIGHTECH




. 1. MV [cressavar) stentin

1, distal 5B rewiring 4, Kissing balloon inflation

Flgure 1. Technlques & un stent's,

1. Prox MV-5B stenting 3. distal MV rewiring and dilation

Distal SB rawliring and kissing | & final POT

Figure 3. Technique de la culotte"",

4. 5B ostium post-dilation and kissing Balloon inflation

1. Pravisional up to kissing | | 2. 88 stent and MV balleon pesitioning 3. 5B stenting

5. Repeal POT

Flgure 2. Technigques de stenting en TVTAP ',

1. 58 stenting 2. Balioon erush

3. nan-distal SB rowirlng and first kissing

S

4, MV stenting followed by repeat POT 5. 58 rewiring and second kissing I final POT

Figure 4. Technigue du DK-crush™,
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DK Il - 2011 - JACC
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- N=370, étude asiatique

-LM 17 % of
- vraies lésions de bifurcation . e T
- 45 % IVUS, 2eme stent PS = 28 % 1 e
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Log Rank (Mantel- Cox) ;p=0.011
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- MACE a 1anidem, TVR et TLR
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DKV -2017 - JACC

- DK vs PS
- vraie bifurcation, N=580 Stivithig préisioriaal DK crush stenting
-LM : 100 % ;
-SBL=17 mm
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Figure 2. DECRUSH-V | taux d'échec de la lésion cble (TLF) & 1 an sefon la complexité de la Beion™.
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DEFINITION Il - 2020 - EHJ

- PS vs 2 stents
- N =660
-LM 28 % - IVUS 31 et 25 %

- Gpe PS -> 22,5% ont recu 2 stents

- Gpe 2 Stents -> 8% 2e stent non posé
- DK'78 % et Culotte 18 %

-LM 28 %

- SB L médiane = 20 mm

o Criteres angio et clinigue a 1 an et 3 ans

o 2 stents (DK majoritairement) fait mieux
que PS

FIGURE 2 Kaplan-Meier Survival in the Provisional Stenting and 2-Stent Groups

A Target lesion failure

Provisional 16.0%

Planned 2 Stents 10.4%

HR 0.83, 5% C10.41 - 0.97
p=0.034

0 385 730 1095
Since Procedure
Number at risk
Provisional 325 288 276 269
Planned 2 Stents 328 305 293 287
c Target Vessel Myocardial Infarction
10
2 o Provisional 8.0%
g
E e 1
é 4 Planned 2 Stents 3.7%
N r-'_'—‘_l_
HR 0.45, 95% C10.23 - 0,89
0 p=0.022
0 365 730 1095
Since Procedure
Number at risk
Provisional 325 207 292 288
Planned 2 Stents 328 312 308 303

B Cardiac death
10
z
5 6 Planned 2 Stents 5.5%
4 ‘_'_rrrr"_'-'__
Provisional 4,6%
2 -
HR 1.19, 95% C1 0.60 - 2.36
p = 0,620
o_ T T T T
0 365 730 1095
Since Procedura
MNumber at risk
Provisional 325 a14 308 304
Planned 2 Stenis 328 318 an 303
D Target lesion revascularization

Provisional 8.3%

Planned 2 Stents 4.3%

HR 0.50, 95% CI 0.26 - 0.96

0_ p-O.m
T T T T
0 365 730 1095
Since Procedure
Number at risk
Provisional 325 303 293 286
Planned 2 Stenls 328 314 303 300

Survival rates of target lesion failure {A), cardiac death (B), target vessel myocardial infarction (€), and target lesion revascularization (D).
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European Bifurcation Club white paper on stenting techniques
for patients with bifurcated coronary artery lesions

Francesco Burzotta, MD, PhD', Jens Flensted Lassen, MD, PhD?, Yves Louvard, MD?3,
Thierry Lefévre, MD?3, Adrian P. Banning, MD*, Olivier Daremont, MD®, Manuel Pan,

MD PhD8, David Hildick-Smith, MD’, Alaide Chieffo, MD®, Yiannis S. Chatzizisis, MD,
PhD?, Viadimir Dzavik, MD'°, Hyeon-Cheol Gwon, MD, PhD'?, Yutaka Hikichi, MD, PhD'2,

Yoshinobu Murasato, MD, PhD'3, Bon Kwon Koo, MD, PhD'4, Shao-Liang Chen, MD'5,
Patrick Serruys, MD, PhD'6, Goran Stankovic, MD, PhD'”

Catheter Cardiovasc Interv. 2020 November ; 96(5): 1067-1079. doi:10.1002/ccd.29071.

Une stratégie initiale a 2 stents est réservée aux cas suivants :

— vraie bifurcation, avec lésion longue s’étendant sur plus de 5 mm au-dela de I'ostium de la SB
— branche latérale de gros calibre (> 2,5 mm) et de territoire important ;
— angle aigu rendant difficile I’accés a la branche latérale.
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EBC MAIN - 2021 - EHJ

- PS vs 2 STENTS
-LM : 100 %
- Stent Onyx, vraie bifurcation

o Critéres angiographiques a 1 an : en
faveur du groupe PS

o Critéres cliniqgues a 12 mois : en faveur
du groupe PS pour déces et MACE
mais numeriquement et non
statistiquement significatif

Stepwise provisional  Systematic dual pvalue
[n=230] (n=237)

No. stents at bifurcation 1.6(1.1) 2.3(0.8) <0.001
Stented length (mm) 25.4 (13) 31.7(18) <0.001
Procedure duration (mins) 74 (35) B0 (39) 0.049
Fluoroscopy time (mins) 21(12) 24(16) 0.02
Air kerma (Gy) 0.7 (1.3) 0.82 (1.3) 0.02
20%
o 18% EBC MAIN 1-year results
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EBC TWO - 2023 -
EUROINTERVENTION
-n =200

- PS vs Culotte

-LM: 0 %
-SB>5mmet>25mmet>50 %
- SB Lg moyenne 10mm

- MACE a5 ans: idem

Eurolntervention 2023;19:€297-€304 published online ahead of print May 2023

PROVISIONAL - T

Freedom from MACE

0.0

1.0 1

0.8 1

0.6 7

0.4 ~

0.2 1

EBC TWO

Non-left main true
hifurcation disease

18% LAD/diagonal
>2.5 mm diameter
>5 mm branch disease

All-cause mortality, Ml or TVR

Days from PCI

‘_\—._,_\_I_"ﬁ._
— Provisional
—— Culotte
0 500 1,000 1,500

CULOTTE

mortality, myocardial infarction, or target vessel revascularisation

No significant difference at 5 years for the composite of all-cause
Provisional 18.4% vs Culotte 23.7%, HR 0.75 (95% Cl: 0.41-1.38)
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Etude Japonaise

2024 -AmJCard

SCVC Registry
1727 Patients Treated with Ultimaster DES

Ultimaster BP-SES Intravascular Imaging Use One-Stent Approach

100% 95%

- PS vs 2 stents

-LM: 7 % |

-n =440

N=210 (47.7%)

F3
% True CBL vs Non-true CBL
5 L 22.0% vs. 17.7%

(adjusted HR 1.27, P=0.32)

o 1 2 3 4 5
Years after implantation

m [] 1 You IE 3 Yoors IE ‘E

N of patpeits it resi 0 1 145 m "e 100

mm 0O% _ TH% 1A% I51% 109% 220%

N of patnts at risk 10 1w e e 0 -

1004 e Two-stont
£ = One-vent 7% mprevaience
% 01 oy  WSyear TVF rate 60.0%
3 Two-stent vs One-stent
L 16.2% vs. 20.2% 0%
| | (adiusted HR 0.73, P=0.62)
40%
g”" — 30% 26:0%
__P—JL'_"_'— 2H4%
04 20%
o 1 2 3 4 3 i us
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e - 68% o,
e 0 & o
o potars ot W 13 om0 0%
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True CBL Non-True CBL

Matsuna et al, Long-Term Outcomes of True Versus Nontrue Coronary Bifurcation Lesions Treated With Bioresorbable Polymer Sirolimus-Eluting Ultimaster Stent
Under Intravascular Imaging Guidance,The American Journal of Cardiology,Volume 239,2025,Pages 57-63,ISSN 0002-9149,https://doi.org/10.1016/j.amjcard.2024.12.02' HIGHTECH




Meta-analyse - JACC Intervention - 2020

CENTRAL ILLUSTRATION: Network Plot and Forest Plot for the Primary
Outcome of Interest

MACE

T/TAP

(n=392) .\
4.

21 Trials; 5,711 Patients

Provisional
(n=1,952)

1.23 (0.90-1.69)

Crush T——
Culotte — 0.93 (0.63-1.33)
Crush
n = 1,361) DK-Crush —s— 0.39 (0.26-0.55)
T/TAP e 1.17 (0.69-2.01)
DK-Crush r 1
(n=905) 0.25 1.0 4.0

Culotte

Favors Favors
(n=1,101)

Other Technique Provisional

Di Gioia, G. et al. J Am Coll Cardiol Intv. 2020;13(12):1432-44.

Cardiac death
Technique P21 ol 5008 potionts OR (95% Crl)
Crush e 1.09 (0.48-2.66)
Culotte = 1.03 (0.43-2.56)
DK-Crush —————&%——— 0.58 (0.25-1.26)
TITAP = 1.47 (0.51-4.66)
. T 1
Fgﬁs uthertechniqu::-oFawrs Pmisiuna.l"c
Target lesion revascularization

Technique N=19 Trials, 4998 patients OR (95% Crl)
Crush —— 1.06 (0.66-1.85)
Culotte — 0.93 (0.57-1.51)
DK-Crush <—&—— 0.36 (0.22-0.57)
TITAP —— 1.36 (0.74-2.56)

O,Iiﬁ 1!0 4?0

Favors athertechniqué Favors Provisional

Myocardial infarction
Technique WS TS VNS gt OR (95% Crl)
Crush —s—— 1.47(0.77-275)
Culotte —_——— 0.99 (0.42-2.00)
DK-Crush <——&——— 0.55 (0.22-1.19)
TITAP = 0.50 (0.10-1.94)
T T 7
F:v'g?s other techniqu; 'ormrs vaisinnaito
Stent thrombosis
Technique Fs21 Trisla, 5008 patiants OR (95% Crl)
Crush & 1.31 (0.26-8.03)
Culotte @ 0.90 (0.15-6.35)
DK-Crush B 0.76 (0.11-5.00)
TITAP =—> 3.05 (0.28-47.20)
025 0 40

Favors other technique Favors Provisional

Di Gioia, et al, Clinical Outcomes Following Coronary Bifurcation PCI Techniques: A Systematic Review and Network Meta-Analysis Comprising 5,711 Patients, JACC: Cardiovascular Interventions,Volume

13, Issue 12,2020,Pages 1432-1444,ISSN 1936-8798,
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Meta-analyse - JACC Intervention - 2020

SB lesion length < 10 mm
Study N =1285 OR (95% CI)
CACTUS - 0.95 (0.54-1.69)
g:::;l’::‘; Il:l.:.ul;i:":ka\'l'lom Network Plot and Forest Plot for the Primary Colombo 2004 o 0.72 (0'1 8—2,78)
1TAR MACE
N‘”" - NBS —.— 0.73 (0.44-1.19)
557) A 3
k% A e Sl NBSIV e 1.54 (0.84-2.84)
TITAP —_— 117 (0.69-2.01)
m"k i
}:"":n Other Tecian Froviions
Di Gioia, G. et al. J Am Coll Cardiol Intv. 2020;13(12):1432-44,
Summary ’ 0.94 (0.69-1.28)
| I 1
0.10 1.0 100

Favors 1-stent  Favors 2-stent

Di Gioia, et al, Clinical Outcomes Following Coronary Bifurcation PCI Techniques: A Systematic Review and Network Meta-Analysis Comprising 5,711 Patients, JACC: Cardiovascular Interventions,Volume

13, Issue 12,2020,Pages 1432-1444,ISSN 1936-8798,

Study

Lin 2010
EBC TWO
DK-Crush V
DK-Crush II
BBK |

Zhang 2016
Ye 2010

Ye 2012

Summary

0.10

SB lesion length = 10 mm

L 4

v

Favors 1-stent Favors 2-stent

OR (95% Cl)
3.50 (1.31-9.35)
0.75 (0.29-1.99)
2.03 (1.16-3.57)
1.52 (0.91-2.53)
1.00 (0.53-1.90)
1.00 (0.24-4.21)
2.89 (0.11-74.2)

5.14 (0.57-46.1)

1.71 (1.29-2.26)
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Techniques d’angioplastie de bifurcation innovantes

DCB BIF Trial - JACC - 2024
- PS vs PS + DCB/SB

-SB <10 mm
-n=784

True Coronary Bifurcation lesions
(Medina 111/011/101, SB>2.5-mm in diameter and lesion length <10-mm)

|

Wiring both Main vessel and SB

l

‘ Stenting Main vessel (Provisional stenting, PS) ‘

POT technique |

Exclusion if ostial SB-DS<70%, TIMI

L
flow 3, and < Type B dissection
&)
¥ Lt ¥
PS-NCB group PS-DCB group
1. Dilating SB using NC balloon 1. Dilating SB using NC balloon
2. Kissing with NC balloon 2. Dilating SB using DCB
3. POT 3. Kissing with NC balloon
4. POT

< TIMI flow<3 or ZType C dissection in the SB—*|

Stenting SB followed by Kissing balloon inflation and POT technique

Primary Endpoint: MACE at 12-month Follow-up

DCB BIF

Drug-Coated Balloon Angioplasty of the Side Branch During Provisional Stenting

Aaysha Cader @aayshacader Source: PCRonline.com

784 true simple coronary bifurcation lesions '
@ and a SEVEretypcom promis):ed side branch after

undergoing main vessel provisional stenting

Primary endpoint: MACE, a composite of cardiac
death, target vessel M, or clinically driven TLR

DCB NCB

/// 7.2% / 12.5%

Hazard ratio 0.56 (95% confidence interval [Cl] 0.35-0.88), p = 0.0

In patients with simple and true coronary bifurcation lesions
undergoing provisional stenting, main vessel PCI followed by

a DCB for the compromised side branch resulted in a lower 1-
year rate of MACE, as compared to NCB.
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Techniques d’angioplastie de bifurcation innovantes

The “L-Sandwich” Strategy for True Coronary Bifurcation
Lesions: A Randomized Clinical Trial

Quan Guo *,"”? Liang Peng,” Lixin Rao,” Cao Ma,” Kang Zhao,” Zhenzhou Zhao,”
Haiyu Tang,” and Muwei Li "2

Journal of Interventional Cardiology

MLD of MV

3
MV
g 2
Paclitaxel y
0= 1
post PC1 6 months
B L-sandwich
B Two-stent

I Single-stent+DCB
(a)

b (c) (d)

MLD of SB ostium

Tii"r 1 ’

post PCL 6 months

. - sandwich
I Two-stent
B Single-stent+DCB

{b)

ML) of SB shaft LLL
4 08 o4
0.6 — l’
Paclitaxel 0.4 -
and residual ¥ il TJ . B3
laque B
R | THT
(e) 02—
0.4
Ficure 2: Panel (a) is a pattern diagram of a true bifurcation lesion, with measurement points marked. Panel (b) represents the “L-sandwich”™ post PC1 & months My $B Ostiamm o8 Shaf
strategy; panels (c) and (d) represent the DK-crush and culotte technique of the “two-stent” strategy; panel (e) represents the “single- E Lsandwich B L sandwich
Bl Two-stent Il Two-stent

stent+ DCB” strategy. MV: main vessel; SB: side branch.

B Single-stent+ DCB
(ed

B Single-stent+DCB

{d
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CENTRAL ILLUSTRATION: Algorithm of Physiological Approach in Coronary
Bifurcation Lesions

Angiographic assessment
* Degree of main vessel and side branch stenosis
= Myocardial territory of side branch

No No treatment
unless TIMI flow
grade <3

Clinically relevant side branch

Provisional side branch stenting 2-stent technique

Side branch stenosis after main vessel stenting

No angiographic stenosis

FFR =0.80 or FFR>0.80 or Intravascular imaging-guided optimization
NHPR =0.89 NHPR >0.89 FFR or NHPR when needed

Angiographic stenosis

Physiologic assessment of side branch

Additional side branch intervention Optimal Medical Therapy

<

Lee HS, et al. J Am Coll Cardiol Intv. 2022;15(13):1297-1309.
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Messages clés : Bifurcation en 2025

Analyse fine angiographique : Plan de vol
 Classification Medina + diamétre et longueur de la lésion SB + angle SB :
1.Fausse bifurcation
2.Vraie bifurcation simple
3.Vraie bifurcation complexe

La technique:
* 1 et 2:PS largement recommandeé : 95 % des bifurcations
* 15 a 20 % cas 2e stent pour la SB : DES en T-TAP ou Culotte / FFR SB / DCB?
« 2 Techniques innovantes/hybrides avec DCB
* 3 (angle/accessibilité, SB > 10 mm) : 2 stents et DK Crush recommandé, diminution MACE via TVR
« validation du DCB a tester, nouvelles techniques a 2 stents..

Ne pas oublier :
* Kiss : Keep it simple and safe
* Rigueur de réalisation, POT, KBI, taille, épaulement, ballons NC...
* imagerie endocoronaire +++ surtout si 2 stents !
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