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VERDADEIRAS: envolvimento dos ramos principal e lateral de forma significativa
FALSAS: envolvimento significativo apenas do ramo principal ou lateral

1. Main Branch proximal lesion > 50%: 0 or 1 /

2. Main Branch distal lesion > 50%: 0 or 1 \Z—)

3. Side Branch lesion > 50%: 0 or 1 / 7 K
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POT -> SB -> rePOT
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Objetivos

» Técnica de stent provisional para bifurcagao
coronaria sem kissing balloon (KB),

* Associagao da técnica de otimizag¢ao proximal
(POT), insuflagao lateral do ramo lateral e
POT final (rePOT), mostraram excelentes
resultados mecanicos em um teste de bancada.

 Estudo procurou utilizar a OCT para
quantificar os resultados mecanicos da rePOT
in vivo em uma grande amostra de pacientes
com bifurcagdes coronarias complexas.



M¢étodos € Resultados

* 106 pacientes com bifurcagdes coronarianas
foram incluidos em um registro prospectivo
multicéntrico (TCE, 40,6%; bifurcacao
verdadeira de Medina, 39,6%).

e Trés séries de OCT:

* No 1nic1o do estudo

* Logo apoOs o implante do stent

* ApOs a sequéncia completa do rePOT

> Quantificando a aposic¢ao global, a obstrucao
do ramo lateral (SBO) e varios critérios



Table 1: Baseline patient characteristics.

n=106
Age (years) 65.2+11.0
Male gender 80(75.5)
e Diabetes mellitus 30(28.3)
Dyslipidemia 50(47.2)
Hypertension 57(53.8)
Current smoker 30(28.3)
LVEF (%) 56=9
Clearance (ml/min) 88+30
NYHA Dyspnea Score =11 44(41.5)
Angina Score CCS=1I 75(70.8)
Indication
STEMI 10(9.9)
NSTEMI 24(22.6)
unstable angina 11(10.4)
stable angina 30(28.3)
w—cilent ischemia 31(29.2)
Initial TIMI flow score
0 11(104) =
I 328) 4,
I 3280 A
Status €SS
Single-vessel =~ 7, * ™ 50(47.2)
2-vessel™| .. 43(40.6)
“3-wessel 13(12.3)
Culprit bifurcation ~ =% *
ok % MEeft Main 43(40.6)
wmniiee— 12 AD/Diagonal 50(47.2)
___ = .Circumflex/Marginal 10(9.9)
s RCA/PLA 3(2.8)




Table 2: Procedural, bifurcation and intervention characteristics.

All LM Non-LM
bifurcation bifurcation
(22100 (o=43) (@=63)
Medina Classification
True Bifurcation 42(39.6) 12(28.6) 30(47.6)
1-0-0 10(9.4) 7(16.3) 3(4.8)
1-1-0 22(20.8) 5(11.6) 17(27.0)
0-1-0 26(24.5) 15(34.9) 11(17.5)
0-0-1 6(5.7) 4(9.3) 2(3.2)
—1-1-1 31(29.2) 9(20.9) 22(35.0)
0-1-1 8(7.5) 2(4.7) 6(9.5)
1-0-1 3(2.8) 123) 2(3.2)
Syntax Score 123251 158454 . 102534
Bifurcation lesion e\
Max. stenosis (%) 80.6=11.9 75,65:1;;5’ W 83393
Bifurcation angle (%) —1T0.2£235 85,(65:’20.7' > 60.1x19.6
Bifurcation angle < 70° 51(48.1) s 7163y 44(69.8)
Procedure o £
- Radial artery 83(78.3n A\ - 26(60.5) 57(90.5)
sl OF introducer 10-1(95.\30 ® 39(90.7) 62(98.4)
Fluoroscopy time (min) 217149566 16.0£7.5 142+6.0
Irradiation (mGy/cm?) ,\,\ Y D7495+267960 1209322+330415 78930224793
Contrast without OCT acquisilion\(ml)'\,_ 152=69 153+81 152+=60
Stent length (mm) - 'f_‘-\\ : 228+69 22.0+£5.7 23.5+7.1
Stent diameter (mm) Ty o\ 332:247 3.35£0.37 2.90+0.43
Drug eluting stegx.-\" % V= 105(99.1) 43(100) 62(98.4)
POT balloon.diamerer (mm) 3.79=0.59 427+0.48" 3.46+0.40
s Compliant o semi-compliant POT 80(75.5) 28(65.1)' 52(82.5)
balloon .
Non-compliant POT balloon 26(24.5) 15(34.9) 11(17.5)
Final result
Complete rePOT sequence successful 106(100) 43(100) 63(100)
Slow flow (TIMI=II) 3(2.8) 12.3) 2(32)
Slow flow SB 1(1.0) 0(0) 1(1.6)
Slow flow off STEMI 1(1.0) 0(0) 1(1.6)
SB dissection 1(1.0) 0(0) 1(1.6)
SB stenting 43.7) 3(7.0) 1(1.6)

w——Residual SB stenosis 22.4=13.0 10.6=114 249+142




Table 3: Baseline, post-implantation and post-rePOT OCT data

All LM Non-LM
bifurcation bifurcation
(n=106) (n=43) (n=63)
Baseline bifurcation characteristics
D MoV (mm) 3.76=0.69 425057 3.44+0 46
Do MB (mm) 2.80+0.54 3.17=046 2.69+0.05
D SB (mm) 2.260.62 2.69:0.60" 1.97:0.44
Ellipticity ratio MoV 1.10=0.11 1.22=0.13" 1.160.10
Ellipticity ratio MB 1.15=0.11 1.160.09 1.1520.12
Fractal ratio 0.74=0.11 0.73=0.12 0.75+0.11
Stent implantation @ MB reference diameter
Dy MoV (mm) 3.75=0.66 431043 3.30+0.51
Dy stent (mm) 3.10=0.52 3.44=051° 2.89+0.30
D SB (mm) 2.20=0.62 2.58+0.60° _.196=05
Delta diameter MoV-stent (mm) 0.65=0.42 0.87=041" . 0.500.36
SAR MoV 0.84=0.09 0.80=0.00"- 0.86+0.09
SAR MB 1.08=0.16 1.0920:17. 1.08+0.15
SB Obstruction (%) 443=129 469135 45.1x102
Global stent MAP (%) 180£134 <7 25051390 15.1£11.5
_ SBR 1.03=0.04 > o 1032007 1.03x0.08
After complete rePOT sequence 6 4"
D MoV (mm) 3:90:+0.66 442046 ' 3.54=0.537
D MB (mm)* « ":3:0720.52 3.37+0.50" 2.86=0417
Dy, SB (mmy~ *2.41+0.70" 2.83+0.73"" 2.1120.05"
Dixess (mmy~ 3.1420.57 3.630.69" 200042
Delta MoV-sten diamete (fim) 0.04:0.12" 0.01x0.09"" 0.06:0.13"
. Y\ SAR MoV 1.040.09" 1.05£0.107 1.040.08"
__~Ellipticity ratio MoV 1.1320.12 1.1320.16 1.12+0.08
=" Ellipticity ratio MB 1.11=0.08’ 1.11=0.08" 1.11=0.08’
" SB Obstruction (%) 17.0+1437 14.9+10.7° 18.9+18.7°
- Global stent MAP (%) 32+30 34407 3.0=3.8
SBR 1.0520.00 1.06=0.09 1.05=0.00
Carina ratio 1.04=0.15 1.09=0.17° 1.02+0.14
Fractal ratio 0.72+0.10 0.730.11 0.72:0.09
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A Coronary bifurcation at baseline

mean Ref Dy, =2.262 0.62 mm

moan ASK «»806+119%
mean bifurcation angle =702 £ 23.5°

mean fractal ratio

=0.730.1
Mean RofDyy= 2.80 £ 0.4 mm et :I' Dt e ‘}g R
B Stent implantation at main branch reference diameter
mean SBON -~ 44 3£129%
mean D= 3.10 2 0.52 mm mean glodal strut
mean SAR = 108 £0.16 mean Dy, - O, = 0.65 2042 am malapposition (%)
mean ellipticity index =1.04 £ 0.02 =189+13.4%
C After complete re-POT sequence : initial POT + SB inflation + final POT
mean SBO% = 17.0+ 143 % *
. mean fractal ratio
\/,,.f =0.7240.1
L meanSAR=1040.09
mean SAR = 108 £0.16 \ mean ellipticity index = 1.1320,12 * Mean global strut
mean ellipticity index = 1.04 £ 0.02 3 malapposition (%)
=32439%"*

M8 ostium @

mean MB ostium ellipticity index = 1.04
+015




A Coronary bifurcation at baseline

C After complete rePOT seq e

D cControl at 6 months



M¢étodos € Resultados

* RePOT fo1 completado sistematicamente ¢
reduziu significativamente a ma aposigao
global da haste de 18,9 = 13,4% logo apos o
implante do stent para 3,2 &+ 3,9% (p <0,05),
SBO residual de 44,3 £ 12,9% para 17,0 +
14,3% (p <0,05) e indice de elipticidade de
1,19+0,11 a 1,13 £0,12 (p <0,05).

* Seguimento exaustivo de 6 meses encontrou

apenas 1 revascularizacao da lesdo alvo do
vaso-mae.
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ABORDAGEM INICIAL

* Quase todas as lesoes de bifurcacdao — incluindo
TCE pode ser tratado com seguranga pela
artéria radial com cateter 6 Fr.

7 Fr pode ser necessario se a estratégia
planejada envolver técnicas de duplo stent ou
trés baloes para trifurcacoes.

7 Fr quando vasos muito calibrosos e
necessidade de baloes maiores que 3,5 mm de
diametro.



TAMANHO DO STENT DE ACORDO COM A REFERENCIA DISTAL
CUIDADO COM POLIGONO DE CONFLUENCIA DURANTE POT
CORDA-GUIA NO RAMO LATERAL

Figure 2. Summary of the provisional approach. Upper panel from left to right: two wires in place, main branch stent sized according to the
distal reference, POT, keep it open. Lower panel: access towards the distal strut, guidewire exchange, kissing balloon inflation with short
non-compliant balloons (not proximal to the polygon of confluence to avoid dilating the distal part of the stent too much towards the side
branch). A final POT should be carried out if the two balloons are proximal to the polygon of confluence.



1) Dilatacdo RL -> 2) KB ou 3) KB+re-POT ou 4) RL+re-POT

Result obtained in the SB accepted

MB stent (sizing according (keep-it-open prindple)

to distal MB diameter)
followed by POT
Jjailed SB deserving further intervention
/

/i l

SB rewiring
(aimed at achieving distal rewiring)

/ i SB result

i evaluation * * *
\ Vd SB dilation S8 dilationwith  SB dilation with
‘\ * with Kissing kissing baloon SB balloon
\
AN

balloon followec by followed by
\ inflation re-POT re-POT
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SB result after ballooning not acceptable
Optimal result in
the MB obtained

Bail-out SB stenting
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THE JAILING WIRE
TECHNIQUE

Salvamento de ramo lateral usando a técnica de fio preso

\ \ \ \ i\ \ |
| \ \ | \
1 ( 1
1 1 1 ) ) il
) i it

A
TIEOAN =~ 1} N
i
o 5 \
2 z\
=q A
X\ o\




%)
49
49
48
g 5,
33
) .
77 € venTyre
77: ’ Cateter de controle de fio guia
> 7 com ponta deflectivel

* Microcateteres, especialmente aqueles com
limen duplo, bem como o cateter Venture
(Vascular Solutions, Minneapolis, MN, EUA)
com sua ponta flexivel, pode ser util para
acessar o RL em casos dificeis.



PREDILATACAOQO
Importante!

- A pré-dilatagdo do VP ¢ recomendada.

- A pré-dilatagdo do RL sO € recomendada quando o
acesso ¢ dificil, em casos de lesao severa difusa e / ou
calcificacao e/ou queda do fluxo do RL
comprometido apos passagem da corda-guia.

- CONSIDERE uma estratégia de implante de stent
(reverse provisional stenting strategy ou DK-crush)
permitindo o implante de stent do RL primeiro em
caso de disseccao ou dificil acesso ao RL.




PROXIMAL OPTIMISATION
TECHNIQUE

TREK NC

NC EMERGE
ACCUFORCE




VIABILIZAR

- POT ¢ recomendado em stent de bifurcacio.

- POT deve ser executado antes do recruzamento
do RL para facilitar acesso e reduzir risco de
complicagOes nas tentativas de re-abordagem.

- Assegurar a dilatagdo apenas da borda do stent
proximal até a carina.



ABORDAGEM DO RAMO
LATERAL

- O tratamento do RL ¢ indicado se 0stio com

lesdo significativa ou se fluxo limitado apos
POT.

- Se o tratamento RL for necessario, recruze e
dilate o RL e finalize com KB e POT.

- O implante de stent RL ¢ indicado se o RL
estiver ocluido, dissecado ou fluxo lIimitado,
apesar do KB.



ELECTIVE TWO-STENT

TREATMENT

- PLANEJAMENTO: 2 stents para bifurcagoes
com lesdes longas no RL, dificuldade de
acesso ao RL ou alto risco de
comprometimento do RL.

- A anatomia do vaso, o tamanho dos vasos, a
necessidade de implantar o stent no RL
primeiro € a proficiéncia do operador afetam a
escolha da estratégia.

- As técnicas recomendadas incluem implante de
reverse provisional stenting, T-stenting, culotte

~ ML Aw-~1l



Bifurcacio VERDADEIRA c/ aterosclerose significativa e Ramo LATERAL

importante

Bifurcated lesion with extensive atherosclerotic
involvement of both MB and (important) SB

I

No risk of losing the
SB after MB stenting

V339 principal

MB stenting followed
by planned SB
implantation

{
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Major concerns regarding the
SB after MB stenting
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Mini-crush Technique

Wire both branches and
predilate if needed.

y

Advance the 2 stents.

MB stent positionad proximally.
The SB stent will protrude only
minimally into MB.

y

Deploy the SB stert.

1

Check for optimal result in the
SB and then remove balloon
and wire from SB

Deploy the MB stent.

1

5: Rewire the SB and perform high
pressure dilation.

6: Perform kissing balloon inflation.

4



Szabo Technique




, Canadian Journal of Cardiology
: 7,*‘" Volume 36, Issue 6, June 2020, Pages 852-859

ELSEVIER

Clinical Research
Double-Kissing Nanocrush for Bifurcation

Lesions: Development, Bioengineering, Fluid
Dynamics, and Initial Clinical Testing

Paul D. Morris MRCP, PhD * b &1 Rebecca Gosling BSc, MRCP * 2 & I, Alex Rothman MRCP, PhD * ®, Javaid Igbal
MRCP, PhD, FESC ®, Claudio Chiastra PhD 9 € Monika Colombo MSc ¢, Francesco Migliavacca PhD d, Amerjeet
Banning MB, BS, MRCP € Julian P. Gunn MD, MRCP 0. 2 &
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INTRACORONARY IMAGING

* Imagem intravascular adjunta com ultrassonografia
intravascular (IVUS) ou OCT podem fornecer informagdes
cruciais no planejamento e otimizar o tratamento.




Vulnerable Carina Anatomy and Ostial Lesions in the
Left Anterior Descending Coronary Artery After
Floating=Stent Treatment
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The IVUS "eyebrow” sign shown at the level of the carina (white arrow) between the left main and left circumflex coronary arteries.
Reprinted from Stankovic et al. Eurointervention 2009;5:39-49, with permission from Europa Edition.

LESION ASSESSMENT (IVUS and FFR})

D:<2.5mm ¢ D:>2.5mm
and/for  |[—— SB Diameter and Lesion Length  e— and
L: <10 mm L: >10 mm
& Does the lesion contain any of
O St the following:

. . °
Technlque with 1} Blfur.catlon Angle > 70
.. p—— 2} SB Diameter > 2.0 mm
Provisional SB
3} Moderate to large area of

Stenti
== myocardium supplied by SB
¢ 4} IVUS “Eyebrow” Sign Y
Two-Stent
TREAT PRIMARY :
Technique
MB LESION
If YES, consider
Jailed Balloon Technique
h 4
Any of the fo.llowmg oceur: If YES, perform the following:
1) Chest Pain ; o :
. =3 1) Proximal Optimization Technique
2) <TIMI 3 Flow in the SB o 0 2
. . 2) Provisional SB PTCA/Stenting
3) Flow limiting dissection v
* FKI/SMS and
NO P POST-PCI IVUS
Imaging

The information that IVUS provides when used prior to PCl allows for selection of stent size and length, type of stent,
and the stenting technique.



Jailed-Balloon Technique
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THE LEFT MAIN

* Guidelines on myocardial revascularisation from the European Society of
Cardiology/European Association for Cardio-Thoracic Surgery

 Classe IB para ICP em pacientes com baixo
escore SYNTAX e doencga TCE significativa.

* SYNTAX de 22 a 33 ¢ de classe Ila
* SYNTAX >33, a recomendacao ¢ classe 111




EBC CONSENSUS ON LM TREATMENT AND
TECHNIQUES

- Implante de stent envolve a bifurcagao em 80-
90% dos casos de TCE.

- Provisional stenting ¢ a estratégia recomendada
na maioria das lesoes de bifurcacao TCE
distal.

- Two-stent techniques podem ser indicadas em
casos com lesoOes longas de Cx, alto risco de
comprometimento da Cx ou dificuldade de
acesso.



IVUS/OCT/FFR IN LM

- IVUS ALM 6 mm?2 fo1 adotada como
parametro para adiar a intervencao.

- FFR pode ser usado para determinar a
indicacdo para o tratamento TCE.

- FFR pode ser usado para o adiamento seguro
do tratamento da Cx se medido apds o
implante de stent que cruza oOstio de Cx.



Minimum Achievement Criteria of MSA

Asian (Small person) Criteria Caucasian (Large person) Criteria

Proximal ; Proximal

, 110 (9.8)

LCX

. ostium POC‘ ﬁ v_ostium

poc/ : |
. 6 LAD | ' Q

ostium ostium

%% tct2o1s

- Kang, Park et al. Circ Cardiovasc Interventions. 2011;4:562-9.
- Maehara A, presented at TCT 2018



Conclusions

- Mantenha-o simples e seguro.
- Limite o nimero de stents.

- Respeite a anatomia original da bifurcagao e
tente reproduzi-la.

- Visar stents bem apostos € expandidos com
limitado overlap.
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Algoritmo PCI de bifurcacdo
adaptado aos recursos proposto

SINTO MuITO,
MAS MAO TEMOS
COMO FORNECER

ATENDIMENTO
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. Recommended approach.

Minimum requirement for adequate result.

. Not recommended.

‘ Crucial point in the decision-making process of bifurcation PCI.

Abbreviations

DK-crush double kissing crush

IVUS intravascular ultrasound

KBI kissing balloon inflation

MB main branch

NC non-compliant

ocT optical coherence tomography
PCI percutaneous coronary intervention
POT proximal optimisation technique
SB side branch

SC semi-compliant

TAP T and small protrusion



Table 1. Overview of the recommended and minimally required material for optimal bifurcation PCI with provisional SB stenting.

STEP | Recommended | Minimally required
Wiring (and rewiring) 2 or 3 wires 1 wire*

Predilatation 1 or 2 SC or NC balloons 0 balloons®

MB stenting DES BMS®

Otpti?isation of MB | POT 1 short NC balloon 1 SC balloon*

sten

SB opening and KBI

1 SC or NC balloon for MB cell opening+
2 NC balloons for KBI

POT-side-POT: 1 previously used balloon for
POT+1 SC balloon®

Second stent in
provisional
single-stent strategy

T and TAP For final KBI: SB stent delivery balloon+ For final KBI: SB stent delivery balloon+
1 NC balloon in the MB MB stent delivery balloon

Culotte For final KBI: 2 NC balloons For final KBI: SB stent delivery balloon+
MB stent delivery balloon

DK-crush For final KBI: 2 NC balloons For final KBI: SB stent delivery balloon+

MB stent delivery balloon

used instead of KBI.

*if no severe SB disease; "if no angiographic signs of fibrotic/calcified tissue are present in the MB and/or SB; “if SB <2 mm, per expert consensus; ‘it is
important always to take into account the need for POT and available SC balloon lengths, when deciding on the MB stent length; *POT-side-POT can be
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Figure 2. Proximal optimisation technique (POT). A) Stent implantation in the MB sized according to the distal reference (and therefore
undersized in the proximal MB, as depicted in the cross-sectional image). B) Positioning of the short NC or SC balloon with the distal marker
in front of the carina and the proximal marker inside the proximal stent edge. C) Inflation of the balloon for POT. D) Stent contour in the MB
after POT. Note the correction of strut malapposition in the proximal MB segment (cross-sectional images A and D).
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Figure 3. POT-side-POT technique for optimisation in the proximal main branch and the side branch. A) First POT after stenting of the MB,
with the jailed guidewire (green) remaining in the SB. B) Exchange of guidewires. First, the guidewire from the MB (black) is placed through
the distal stent strut into the SB, and, second, the initially jailed guidewire from the SB (green) is completely refracted outside the stent and,
with a loop, placed into the distal MB. C) Dilatation at SB ostium with NC or SC balloon. D) Second or final POT.



Wiring

Upfront SB wire is
recommended in true
bifurcations or if difficult
rewiring is anticipated

Only MB wire is not
recommended if SB severely
diseased or unfavourably
angulated

Only MB wire may be used if
SB angle is favourable and no
severe SB disease is present




Predilatation
]

MB predilatation for
facilitation of the
optimal MB stent

expansion and

apposition

N
AN
\

/7

No routine SB
predilatation is
required in provisional
strategy and no MB
predilatation if soft
plaque is expected

SB predilatation if SB
flow impaired, access
difficult and in
presence of
severe/calcified lesions

When performing SB

predilatation it is not
recommended to use the same

balloon as for MB
predilatation, unless MB and
SB diameters are comparable




MB stenting
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DES is the recommended
approach for bifurcation PCl,
sized according to the distal

vessel reference diameter

If only BMS is available, it
may be used for MB stenting
in provisional strategy, with
meticulous post-stenting
optimisation

BMS is not recommended if
two-stent approach is
planned




MB stent optimisation
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POT should be
routinely
performed with
short NC balloon
to correct for stent
undersizing in the
proximal MB

For KBI, two NC
balloons are
recommended,
sized according
to SB and distal
MB, with short
proximal
overlap

POT-side-POT could be considered as
an alternative to KBl and
SC balloons may be used for POT
instead of the NC balloon, taking into
account the length of the stented MB
segment and maximum inflation size
of the available SC vs. NC balloons

Itis not
recommended to
post-dilate the MB
stent distally to
the carina with
the balloon sized
according to the
proximal MB

Routine KBl is
not
recommended
in a single-stent
strategy




SB stenting (if deemed necessary)

T- and TAP If bifurcation angle is smaller (<70°), With two-stent
stenting is either culotte (left) or DK-crush (right) || technigues, stent
recommended in technique can be used, while delivery balloons

bifurcations with | considering SB stenting first in case of may be used for
wide angles (>70°) SB dissection or difficult access final KBI

When performing
two-stent
bifurcation PCI,
final KBl should
not be omitted




"Voce nunca sabe o que ¢ suficiente, a
menos que voce saiba o que € mais
do que suficiente".

William Blake (1757-1827)
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