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IVUS/FFR-guided PCI for complex lesions can improve outcomes!
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Stenting for bifurcation lesions is still challenging, and the effect of intravascular ultra-
sound (IVUS) guidance on long-term oufcomes has not been evaluated. We assessed the
long-term outcomes of 1VUS-guided stenting in bifurcation lesions. We evaluated 7358
patients with de novo nonleft main coronary bifurcation lesions who underwent stent
implantation from January 1998 to February 2006. We compared the adverse outcomes
{i.e., death, stent thrombosis, and target lesion revascularization) within 4 vears, after
adjustment using a multivariate Cox proportional hazard model and propensity scoring.
IVUS-guided stenting significantly reduced the long-term all-cause mortality (hazard ratio
[HR] 0.31, 95% confidence interval [CI] 0.13 to 0.74, p = 0.008) in the total population and
in the patients receiving drug-eluting stents (DESs) (HR 0,24, 95% CI 0.06 to 0.86, p =
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Impact of Intravascular Ultrasound Guidance on
Long-Term Mortality in Stenting for Unprotected Left Main
Coronary Artery Stenosis
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Bifurcations are complex!
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IVUS and FFR in non-LM bifurcation PCI
: Step-by-Step Approach

* Pre-intervention
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Precise anatomical assessment: Use [VUS!

Diagonal branch:*
Minimal lumen diameter: 1.7mm
Lumen area: 2.7mm? -
Vessel area: 5.0mm?
| Plaque burden: 46%
) % area stenosis, remodeling.index....

b

LAD:

Minimal lumen diameter: 1.8mm
Lumen area: 2.8mm? ~
Vessel area: 9.0mm? X
Plaque burden: 69% _
% area sten?sis, remodeling index. .

-
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Longitudinal image of bifurcation

P
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Higher chance of carina shift + plaque shift
Higher procedural risk
---Higher chance-of functi

Less procedural risk
Lower chance of functionally significant jailing

* Whole geometry of bifurcation lesion
« Amount, character and distribution of plaque
» Location, angle and length of carina

* Distance between carina and outer lumen of a side branch
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Mechanism of SB stenosis
: You should know this before you do something for SB!

mmlaque + Negative remodeling
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Mechanism of SB stenosis
: You should know this before you do something for SB!
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To know whether PCIl is needed: Use FFR!
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IVUS and FFR in non-LM bifurcation PCI
: Step-by-Step Approach

+ After main branch stent implantation g
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To decide SB intervention or not, use FFR!

FFR vs. anatomical stenosis in side branches

1. — ; -
- - Y . .. :
' » , | OCT 2.05mm?Vs. FFR 0.80
. o ] P Sicks beanch resubs fellowing main vessel sient L9mme Vs, .
. L . .. ..' L . . P ... A ’v__—-— _— B ~
S = b4 - '!. A s e . 7, T et N /! \‘\‘ 1.004 S °
$ » . c.‘ B . : . = . Y . 1 o0 o
] M ° o 8 . = B . I | A4 . e lo { o o,
or 2 ¢ . 2 y ¢ \ o o Ppoo P °
____________________________ 7l i S e e Bl e s \ / 807 ﬂo Pl ° ¢

= Ay e } ® = S b &% oo % e
o o ., 6% B = == £ %o b o @
8 . ¢ - A0 —mS e, o
v e < e : g 3 °
g . e R R 3 N i ” o ©
S B . 2 R 0 < ik ‘; i
@ .o RPN b4 05 04 07 oh_ 0% 10 g 104 > d
£ A . FFR S 2 Sensitivity 71.0 %

0 " e | Specificity 75.0

Bellenger, et al. Heart 2007 ° PPV 9375
. ’ NPV 91.5%
{
Y &N AN o o on Ty 501
40 50 60 (0 i) o)) 100 T T T T T T T
oo m 400 600 800 1000 1200

Percent Stenosis (%) Mnimat kumen area by OCT, mm2

Park SH & Koo BK J Geriatr Cardiol 2012 SB FFR SubStUdV

Nordic Baltic Bifurcation Il

Ha J, Kim JS, et al JACC Imag 2013

1.0+
s )\
09 T i o\ Diagnostic accuracy of anatomic parameters in SB ostial lesions
> £ " \e B &
o O 0 % g ), L OSensitivity D Specificty ®ppv  BNPY
’ o o o ) e "\)'c,o I - % _.,: 100 » 9 "
4 B o\o ad » 8; -
- & |
05 : g v o —4 =
o . . 3 \
a5 o i o L: \ 40
=-0.21, p=0.002 \ " I
04 - - »
0 20 40 &0 80 100 - \
Diameter Stenosis after Main Vessel Stenting, % Pp— A—A“_l o
% diameter stenosis % diameter stanosis nimeim luman aea % plaque bur % area stenosis
K ~°=ar'- |, et al, Eurgintervention 2011 e .S (56%] el
Ahn JM, et al. JACC interv 2012 Kot 3. Koo BIC of e JACC et 2012
Seoul National University Hospital
"

SNUH®

Cardiovascular Center



To know what happened in SB, use I[VUS!

Shifted plaque

T Nt At

A R SRR Shifted carina -

Pre-intervention After stenting
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- To decide how to do SB intervention, use IVUS!

Different target, different strategy

* Target: SB plaque
= Large balloon, high pressure
= More injury, more dissection
—> Higher chance of SB stenting
—> More late loss

* Target: Shifted carina
= Relatively small balloon, low pressure
= Less injury, less dissection
—> Less chance of SB stenting

- Less late loss
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IVUS and FFR in non-LM bifurcation PCI
: Step-by-Step Approach

* After side branch balloon angioplasty

* After side branch stenting



To see your procedure: use IVUS!

Reference segment Proximal MB
Average diameter 3.7mm |Average diameter: 4.2 mm
Eccentricity: 3.54/3.75=0.93 | Eccentricity: 3.6/5.0=0.71
- s -\\\\
-
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Esiimégfd diameter
by fractql ratio = 3. 7mm s
Optlmallty index: 4 2/3 7 = 1 13
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SNUH® Before Kissing balloon inflation After Kissing balloon inflation



To determine what to do: FFR is helpful!

After MB stenting After kiséing balloon
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Functional outcome of Jailed side branches

Nordic Baltic Bifurcation il
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Post-intervention Follow-up After PCI Follow-up
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After 2 stenting, use IVUS!

Angiographically excellent, but.....

604 Costa ot al. JACC Vol, 46, No. 4, 2005
Crush Stenting for Bifurcation Lesions August 16, 2005:509-605

Flgure 4. (A) [ntravescudar ultrasound (m
touts. (B, C) Inteavascular ukrasoond ima

Modified T-stenting Cross sectional view Kissing stenting Cross sectional view Crush technique Cross sectional view

proximal Compressed LCX stent

distal

Courtesy of Dr. Murasato
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FFR after SB stenting has different meaning

. When it is bad, it really is bad, but high FFR does not always guarantee the favorable outcomes

SB FFR after crush stenting
Pre- and Post- final kissing balloon

Pre-KBA FFR Post-KBA FFR
'w_. -
0.90 0.96
0.96 1.00
0.95 0.95
0.96 0.96
Ramus Intermedius S 1.00
) 94 0*95 0.98
0.94 0.96
1.00 1.00
0.94 0.04
Functionally complete 0.88 0.94
revascularization 0.88 0.94
0.97 1.00
0.94+0.04 0.97+0.03

Lee BK, et al. Clinical Cardiol 2010
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IVUS and FFR in non-LM bifurcation PCI
: Step-by-Step Approach
* Use of IVUS and/or FFR is feasible and helpful at each step of bifurcation PCI.

* However, adequate knowledge on coronary anatomy/physiology and pitfalls of IVUS/FFR is
essential to properly use IVUS/FFR at each step of bifurcation PCI.

| FR_ IS

Pre-intervention

Main branch ischemia +++ +
Side branch ischemia ++ +
Planning the procedure + +4++

After main branch stenting
Mechanism of side branch jailing - +++
Jailed side branch ischemia +++ +
After side branch intervention
Residual ischemia +++ +

Procedural success after 2 stenting + +++
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