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When two stents?
Definition of complete bifurcation
and results of bifurcation stent
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Dr. Antonio Colombo 1995.

* The first case of T-stenting Palmaz-

Schatz stent implantation through
the stent struts of a previously
deployed stent.
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of lesions treated with PCI R R T A TR

Years from randomization

20 — PCI with = 1 bifurcation s {—— PCI with > 1 bifurcation

=== PCI without any bifurcation Log-rank p=0.025 1-+=-= PCI without any bifurcation
—— CABG with > 1 bifurcation i—— CABG with = 1 bifurcation -

...... CABG without any bifurcation I....... CABG without any bifurcation Log-rank p=0.392

Log-rank p=0.023

Log-rank p=0.364

» Associated with higher risks of major
cardiac events and restenosis after PCI.

15

10

Cumulative incidence of all cause mortality (%)

* Treatment requires understanding of
lesion characteristics, stent design and P . . —
therapeutic options. T e o s e o wn i
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Impact of bifurcation lesion on 10-year mortality in‘the
SYNTAX trial

ESC Congress 2022 — Barcelona, Spain f@
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How to define a CBL?

BUENDS AIRES, ARGENTINA

Is a coronary narrowing occurring adjacent to, and/or
involving the origin of a significant SB

“A significant SB is a branch that you do not want to
lose in the global context of a particular patient

(symptoms, location of ischemia, branch responsible

for symptoms or ischemia, viability, collateral vessel,
and left ventricular function)”
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ey Classification

Limitations

Medinas’s Classification

Q Presence or absence of calcifications?

} frf Y Thrombus?
€ AiE

SB lesion length?

/ /g //\ / /\( A-nnglation?

Diameters?

CAC]I ma===s=m= ANNUAL CONGRESS OF LATIN AMERICAN SOCIETY OF INTERVENTIONAL CARDIOLOGY

| XV MATIONAL ANNUAL CONGRESS OF THE ARGENTINE COLLEGE OF INTERVENTIONAL CARDIOANGIOLOGY JANATORIO
|Q mmmsmss  WWW.Solacicongress.org ALLENDE




AUGUST

: éﬂiﬂﬂéilﬁé,*ﬂéﬁﬂm 270_2?1 D E F | N |T| O I\' ’ S C R |T E R |A

LMS lesion with SB 270% Any two of:
and 210mm '

O Moderate to severe
calcification

O Multiple lesions

1 Active thrombus

Non - LMS lesion with

U Bifurcation angle <450
SB 290% and 210mm

L MB reference diameter
<2.5mm

L MB lesion >25mm
length
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*\When two stents?
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pact of bifurcation lesion on 10-

year mortality in the SYNTAX trial
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33.3%
~— All bifurcated lesion treated by 1-stent technigue Adjusted HR; 1.51

—— At least one bifurcation treated by 2stent technique ' (1.06-2.14), p=0.021

0 1 2 3 4 5 6 7 8 9 10
Years from randomization

Log-rank p=0.061 Log-rank p=0.043

23.1%

13.4% i

0 I 2 3 4 5 6 7 8 9 10
Years from randomization
Number at risk

1stent — 359 344 340 332 323 307 283 275 266 249 237

2stent — 153

147 132 122 113

* NORDIC, BBC ONE, BBK,
CACTUS

« EBC TWO

P. Serruys et al JACC 2022
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T, | 2074 DEFINITION |

660 paticnts with complex coronary bifurcation lesions according to DEFINITION criteria B Two-stent At 1-vear | HR
Major eriteria: Minor criteria: TLR 043 0.19-1.00 0.049
For left main bifurcation (Major 1) : = - > mild calcification
-SB lesion length > 10 mm, and Waiwe:koes +any 2Minors - _ Multiple lesions TVMI 043  020-090 0025
-SB diameter stenosis = 70% AT > - Bifurcation angle < 45" or 70"
For non-left main bifurcation (Major 2) - MV-RVD < 2.5 mm s
-SB lesion length > 10 mm, and - MV lesion length > 25 mm | ]'I‘U\'IEH’J]‘I HI TLF “‘51 njHﬂ“ {I'UIﬂ
-SB diameter stenosis > 90% - Thrombus-containing lesions
Provisional group (N=329) <---------- [:] Randomization -------* Two-stent group (N=331)
Exclusion (N=4) Exclusion (N=3)
e =1 repeat random - 1 repeat randlom
- | worsening post-random - | worsening post-random
- 2 withdrew post-random - 1 withdrew post-random
Provisional group (N=325) Two-stent group (N=328)
qN‘325_ Clinical follow-up at 12 months L i nisa D ROk s i
RN v IR Angiographic follow-up at 13 months R TR

Primary endpoint: Target lesion failure (TLF) at 12 months follow-up
Safety endpoint: Definite / probable stent thrombosis at 12 months follow-up

In complex bifurcation lesions defined by the DEFINITION criteria, systematic two-stent approaches were

associated with a significant reduction of target lesion failure, compared with provisional stenting strategies
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Systematic Review and Network

[ ] [ ) [ ] [ ] ([ ]
eta-Analysis Comparing Biturcation Techniques
T/TAP PS . : B :
I All-Cause Mortality Cardiac Death Major Adverse Cardiac Events
Treatment RR 95%-Cl Treatment RR 95%-Cl Treatment RR  95%-Cl
Culotte —+—F——— 134 [0.78-2.30] Culotte — 1.23 [0.56-2.73]  culotte —f= 1.09 [0.83-1.42]
DK Crush e 0.86 [0.51-1.45] DK Crush = 057 [0.38-084] pKCrush —EB— 0.50 [0.39-0.64]
DK Crush Crush DBS = 0.88 [0.36-2.12] DBS _— 0.40 [0.09-188] pgs S 116 [0.84-1.60]
T/TAP == 1.09 [0.51-2.32] T/TAP — 18— 214 [0.44-10.46] T/TAP ——=— 137 [0.87-2.17]
Crush ——Ff——— 143 [0.85-2.42] Crush —_ 1.44 [0.68-3.03]  crush = 1.24 [1.00-1.55]
1 I T T 1 | |
DBS Culotte 0.5 1 2 0.1 05 1 2 10 0.5 1 2
No. of studies — 1™ 3 s Favors other technique  Favors provisional Favors other technique  Favors provisional Favors other technique  Favors provisional
momsl s
Myocardial Infarction Stent Thrombosis Target Lesion Revascularization
1000 2000 3000
Total sample size Treatment RR 95%-Cl Treatment RR 95%-Cl Treatment RR 95%-Cl
1500 2500 3500
Culotte 1.08 [0.74-1.58] Culotte —t = 1.36 [0.74-2.51] Culotte 1.06 [0.77-1.47]
DKCrush ~——B 0.60 [0.39-0.90] DK Crush —— 050 [0.28-0.88] ~ DKCrush —f— 0.44 [0.33-059
DBS 118 [0.72-1.91]  DBS & 1.58 [040-621]  DBS 132 [0.86-2.02]
T/TAP 091 [0.37-2.26] T/TAP ——s=—— 2.37 [1.02-55]] T/TAP 1.39 [0.93-2.09]
1 Crush 1.35 [0.98-1.85] Crush 1.13 [0.60-2.14] Crush 1.11 [0.81-1.51]
0.9
0.8 T T T T 1
0.7 0.5 1 2 0.2 05 1 2 5 0.5 1 2
0.6 > & ?
0.5 Favors other technique Favors provisional Favors other technique Favors provisional Favors other technique Favors provisional
0.4
0.3 e
02 Target Vessel Revascularization
01 I I I I I Treatment RR  95%-Cl
0 Al-Cause Cardiac Death | Maior Adverse  Myocardial Stent Target Lesion  Target Vessel Culotte + 1.00 [0.70-1.42]
Mortality Cardiac Events Infarction Thrombosis  Revascularization Revascularization DK Crush . 0.48 [0.34-0.66]
W Provisional 0.6064 0.496 0.6867 0.558 0.643 0.6451 0.6205 DBS | 1.35 [0.91-2.00]
e e I o
e : - - - ; Crush = 1.18 [0.90-154]
DBS 0.6744 0.8622 0.3854 0.3304 0.3513 0.2306 0.1762
T/TAP 0.4972 0.1751 0.1755 0.5796 0.1125 0.1571 0.2957 —
mCrush 0.2067 0.2545 0.2448 0.1455 0.5392 0.4465 0.318
0.5 1 2
M Provisional M Culotte DK Crush DBS T/TAP M Crush
Favors other technique  Favors provisional
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Clinical outcomes following different stenting techniques for
' coronary bifurcation lesions: a systematic review and
network meta-analysis

Eurolntervention C Meta-regression by mean side branch lesion length D Network meta-analysis of 22 RCTs (6,726 patients)
CENTRAL ILLUSTRATION Primary endpoints: major adverse cardiac events at the longest-follow-up. 6 : p=0.002 Tochnique Randon effects motel OR %0 pvalue prscore
B T ) DK-crush —— f 047 [036062] <001 100
s ; i
A Pairwise meta-analysis of 18 RCTs (5,022 patients) B Sensitivity analysis of true bifurcations (3,082 patients) g,, Provisional Reference NA 057
Study 0dds ratio O0R 95% CI Weight Study 0dds ratio OR 95%Cl Weight 8 Culotte —I.— 103 [0.77-1.36] 0.86 0.51
- . o H
BBC ONE, 2010 : 049 [027-086]  77% DEFINITION I, 2022 165 [L04-262]  155% E T-stenting S I 122 [073203 045 026
BBKI, 2015 100 [052-193  70% DKCRUSH-II, 2017 168 [100-283]  144% 2 :
CACTUS, 2009 094 [053168]  76% DKCRUSH-V, 2019 224 [2739%]  135% 3 Crush e L2t 0971601 009 016
DEFINITION 11, 2022 165 [L04-2621  87% EBC MAIN, 2021 081 [049-132]  149% 05 . 2
DKCRUSH-1I, 2017 168 [100-283]  81% EBC TWO, 2016 073 [0.28-194]  78% 05 HA = x Favours 2-stent Favours provisional
DKCRUSH-V, 2019 220 [127-396]  78% Linetal, 2010 500 (18513971 74% _ _
EBC MAIN, 2021 081 [049132]  84% NBBS IV, 2020 162 [0.88-3001 127% Mean side branch lesion length (mm)
EBC TWO, 2016 073 [028-194]  48% Panetal, 2004 — 046 [004-522]  18%
Linet al, 2010 509 [1851397]  A6% SMART-STRATEGY N, 2021~ —s— 076 [018-328]  43%
NBBS IV, 2020 162 (0883001  74% Yeetal, 2010 300 1277171 10%
NBS, 2013 068 [041-112]  83% Yeetal, 2012 740 [08-67200  21%
Pan et al, 2004 046 [004522]  12% Thang et al, 2016 100 [024-423]  44% . .
PERFECT, 2015 104 (063170 84% Random effects model b 152 [1.08-2.13] \/ NO adva ntage Of the routine use of Z_Stent teChnlq ues
Ruiz-Salmeron et al, 2013 —J— 237 [0A0139%6]  21% NS 051"1_'2 M
SMART-STRATEGY I, 2021 ~ —at— 076 [0.18-328]  28% o o H H .
amils | 0 LT Fows sl Fs s v' Benefit of a 2-stent approach in selected patients with
Yeetal, 2012 740 [0.81-67.20] 1.4% Heterugeneily:ﬂ:dﬁ%[0%;72%],171:0.1370,56127:20.37(p<(].04) - - - . 5 o
— 4 0 o ow Tes ol =240 {p =00 true bifurcation lesions, especially in the case of long side
Random effects model 1.19  [0.90-1.58]
U branch lesions.
Favours provisional Favours 2-stent . . .
et —58% 2%, 15%), 00 188,408 p<0.0) v" DK-crush is associated with the lowest event rates
Test for overall effect: 2=1.20 (p=0.23)

compared to all other techniques
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35 32,8

25 23,2

20 17,2
15 13,6

10 8,4

2 1,6
0 —

T-stent TAP Crush DKC Culotte SKS

mP.S = 2ST
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T e 2024 | N- h 0S p it 3 | events ‘@ LATAMBif

4,5
3,5
2,5

1,5 1,4%

1,1

0,6% 0,6
0,5 0,3%

Death Mi Stroke ST E. Revasc
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EBC MAIN - LATAM Bif.

EBC MAIN

20%
o | 18% EBC MAIN 1-year results 14,00
16% 12,00
14% -

10,00
12%

10% 10% 8,00

10% - m Stepwise provisional
8% - W Systematic dual 6,00
6% 4,00
4% -

2,00
2% -
0% - 0,00

Death, M, Death Revascularisation

revascularisation

D. Hildick-Smith et al.

LATAM Bif

Objetivos primarios

P: 0.035

5,10

3,60 3,60

- - - -

Muerte Infarto ACV/CIT Revascularizacion de
emergencia

m Stent Provisional T2S

N. Zaderenko, G. Pacheco y cols

12,

MACE
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Choosing a strategy for
bifurcation treatment

THE ANATOMIC THE OPERATOR

CHARACTERISTICS EXPERIENCIE
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PROVITIONAL OR NOT
PROVITIONAL???

THAT'S THE QUESTION...
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CLINICAL OR ISCHEMIA

NON COMPLEX " g SB STENOSIS >70% T/TAP
SB DISECCTION (TYPE A) _|:

DK CULOTTE

= T/TAP (acute angle)
= DK CRUSH (complex SB rewiring)
COMPLEX — -

DK CULOTTE

(SB size comparable w/MV)
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vances in PCI simulations Refinements for bifurcation techniques

* Meticulous lesion preparation

e The use of POT (one, two or even three times)
is part of an optimal 2-stent technique.

* FKB might be regarded as a measure of
procedural quality

* Use imaging

sssssssssss
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sec=rgalhe 16th expert consensus document of the Europear
Bifurcation Club

Eurolntervention

CENTRAL ILLUSTRATION Step-by-step two-stent implantation according to provisional or DK-crush.

Provisional path 2" stent DK-culotte

st =
Solution 1ststent Step 1 L

SB
proximal

pMV w rewiring

after KB SB/aSB stent double-layer incomplete crush
+ re-POT deployment neocarina of neocarina

fi—

il cauTion
[ Ppitfalls ¥

[

Provisional Inverted
DK-culotte DK-culotte

Abluminal pMV
rewiring

[ -]
‘1:‘ \ centralised /
VAU double-layer
DK-crush ) ) 1/
S neocarina 4{;‘\\\\
RN

distal & abluminal proximal
rewiring rewiring KBI re-POT

T-stenting TAP-stenting

Adequate POT
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IVUS, OCT and angiographic guidance

Key points

v'Keep the procedure simple and safe
v'Do not stent the SB by default

v'Respect the original bifurcation anatomy
and physiology and aim to reproduce it

v'Limit the number of stents
v'Limit the metal overlap

v'Achieve sufficient stent expansion
v'Avoid major stent malapposition

S I i e —wewaze EBC consensus. OCT, IVUS and angiografic Pt
[N [ BB v colacicongress.org the 18t consensus document from the EBC ALLENDE
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Elective two-stent strategies may be considered for long SB lesions, high risk of SB
compromise or difficult Access.

Stent technique should depend on individual anatomical characteristics and the operator
skills

POT should be used routinely for all bifurcation lesions
DK-Crush is a valuable option for complex CBL and LM bifurcation lesions

Use of imaging decide the appropriate stenting strategy and optimize the result
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Servicio de Hemodinamia y Cardiologia intervencionista

Dr. Guillermo Pacheco
Dra. Maria Jose Cabrera
Dr. Hugo J. Londero ...
Dr. Nicolas Zaderenko

nicolas.zaderenko@gmail.com
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