Le plus |n1150rtant est invisible

- Somethlngq"premous IS always behind the scene -
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Le plus important est invisible
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One Passage

The Little Prince

It is only with the h@art
that one can see a‘ghtly,
What is essenl;LéI is invisible

to the eye. \e &
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Antoine de Saint-Exupéry
1900~1944
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Something precious is a(ILQ\A?ays behlnd the scene
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_About LCX
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}olf%sson from MITO registry - 2?7

- Meaning of LCX - 2?77




The(MIlan and New#TOkyo (MITO) Registry
2962 April- 2016 Jun

Among LMT PCI, some speC|f|c cases are still challenged with restenosis
and MACE. Seeklnngor solution of these unsolved challenges, we decided
to conduct data géview of our own cases. Under the guidance of

Prof. Antonio @ﬁlombo and Dr. Alaide Chieffo, our staff compiled data Oﬁ‘
our hospltab%and that of Milan as MITO Registry.
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Prof.Colombo

DR. Chieffo




The MIlan and New&TOkyo (MITO) Registry
g@oz April- 2016 Jun
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The impact of Main Branch Restenosis on Long Term Mortality Following Drug-
eluting Stent Implantation in Patle@ts with De Novo Unprotected Distal Left
Main Bifurcation Coronary LeS|on$‘ The MIlan and New-TOkyo (MITO) Registry

Catheter Cardlovascqbﬁterv 2013 Sep 2 by K.Takagi, S.Nakamura A.Colombo et.al

Both LAD and LCX-TLR o

9.2% at 2-years




Kaplan Meier 8-year patients survival
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Lesson<1 : MITO registry

Among resténoss after LMT PCI, restenosis at
LCX ostmm IS not directly link to fatal progn05|s
in m@st of the cases. Therefore our focus

sj;a%uld be shift to restenosis at LM toward L@@D
& WhICh strongly affect on patients’ fatal pr@gn05|s
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Kensuke Takagi M>°°D FACC

Catheter Cardloga%c Interv. 2013 Sep 2
Circ Cardlova@é Interv. 2016
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Comparison Between 1- and b'2-Stent Strategies in Unprotected
Distal Left Main Disease The'Milan and New-Tokyo Registry

Circ Cardiovasc Inter)bé;\gfom by K.Takagi, S.Nakamura A.Colombo et.al
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Comparison Between 1- and 2 Stent Strategies in Unprotected
Distal Left Main Disease Tho M|Ian and New-Tokyo Registry

Circ Cardiovasc Inter\@@Z016 by K.Takagi, S.Nakamura A.Colombo et.al
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Table 3. Clinical Outcome According to"Stent Strategy in Unprotected Distal Left Main Patients
Event at Follow-Up |1 St@ht o4 2 stent I) HR, 95% CI; PValue Adjusted HR, 95% Cl; PValue
MACE 06130 (29.6) | 126 (38.3) 1.29, 1.03-1.62; 0.03 1.19, 0.92-1.54; 0. 20 g
All-cause death &%00‘ 101 (16.6) 48 (14.6) | 0.82, 0.58-1.16; 0.26 | 0.88, 0.60-1. 29
| cardiac death E{ 52 (8.6) 18(55 > 0.60,0.35-1.02; 0.06 0.52, 0.29— 0{9% 003
| TLR \%Y\\ 96 (15.8) T 92 (28.0) 1.91, 1.43-2.54; <0.001 1.59, 1 1582 20; 0.005
TLR-MB %‘19 44 (7.2) 37 (11.2) 1.35, 0.84-2.10; 0.18 Q500 64-1.72; 0.86 |
RSB O 63 (10.4) 2.38,1.71-3.33; <0.001 bo‘i’ 94, 1.33-2.82; 0.001
M \Q&V 21 (3.5) l 9(2.9) D 73 0.33-1.59; 0.42 *@Q 0.53, 0.23-1.24; 0.14
S— ,lf — Q e —————
Qg@'nte/probable ST : 11 (1.8) 6(1.8) 0.99, 0.37-2.69; 0.99 6 A 0.86, 0.29-2.62; 0.80
Q’CI indicates confidential interval; HR, hazard ratio; MACE, major adverse cardiovascular events; MB, main branch; Ml g@?\ocardlal infarction; SB, side branch ST, stent
thrombosis; and TLR, target lesion revascularization. ,@‘Q’
«\‘9
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The 2-SS might have been caused by thg@@ﬁlgh development of
SB restenosis mostly of the ostium of tPTe LCX.

However overall this had little mpa@f on long- term mortality.
£




Lesson<2 : MITO registry
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The 2 Ste;mf Strategy might have been caused
by theHigh development of SB|restenosis |
mosﬁy of the[ostium of the LCx Jeven in the erg®
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fo”znd generation DES. However overall thl%ﬁad
& "little impact on long-term mortality.

Kensuke Takagi Mb FACC

Catheter Cardloga%c Interv. 2013 Sep 2
Circ Cardlovage Interv. 2016
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Long-term Clinical Outcome of Slngle -stent Crossover Technique from
Unprotected Left Main Coronary@hrtery to the Left Circumflex Artery

Naganuma T, Chieffo Alaide, Nal§amura S, Colombo A, et al. Catheter Cardiovasc Interv. 2013

LCx

> Restenosis at the LCx-ostium in

Q/IT-LCX stenting group




Cumulative event rate of TLR at 3 years F/U
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jsCB( ostium itself independently
“  shows high restenosis rate
In patients with LMT-PCI.

Toru Naganuma M.D. FACC, FESC

¥
Catheter Cardiovasc Intery. 2013

JACC cardiovascular ingggsing vol. 7 2014
(9)

XS
©

P



Delayed Dlsruptlaq&:f a
Bioresorbable Vascular Scaffold

4

JAaCC: EAF"DI[:‘#A‘EIJLAF‘@%‘IAGING VYOL. 7, NO. B, 2014
b
AUGUST 2014:843-50 Q,Q

Toru Naganuma, MD  Antonio Colombo, MD*  *EMO-GVM Centro Cuore Columbus

- 'Pﬂ' 3.0 NC Balloon pre
T Dilatation...

BVS 3.5 x 12mm
3.5mm NC balloon




Delayed Dlsruptlan of a
Elaresarbﬁble Vascular Scaffold




Delayed Dlsruptlun of a
EIGfESDI’bﬁhlE Vascular Scaffold
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Only Gnlg‘ﬁoth later...Severe Restenosis in LCX ost.
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BVS may an be an optimistic
solution fms‘ an ostial LCX lesion

F’ overlapping struts
no struts
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" °Lesson 4

Toru Naganuma M.D.fi&cc FESC

?
JACC cardiovascular magﬁhg vol. 7 2014
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Do not chase to much !
"LCX" is a different anlmal

% This is very unique part of coronary arterw"”
So called, HINGE POINT... @
» But point is “moving and Tmtc;ﬁmg"
And not so much important as compareg«wth LAD and RCA
for keeping Ejection fraction of thgD patient’s HEART.

.. LCX is not directly relevant to th,é patlent prognosis
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& Let’'s think about 2 stent technlqu@
o Is it related with restenotic eve@f 27




3D OCT Image After SESdmplant. with inappropriate KBT
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Malapposed stent struts
A

Y Fujino , S Nakamura JACC Imaging Vol 7 No.8 2014



OCT Assessmenf{yof LCX ostium at F/U
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Area Narrowing of. LCX ostium by 3D-OCT

=
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We calculated area narrowing(%) with gﬁ*\s formula
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Area (post) I_oﬁrea (follow-up)
O
\(bé\“\'ea (post)

D

x 100

Area Narrowing (%) =

Y Fujino , S Nakamura JACC Imaging Vol 7 No.8 2014




Area Shrlnka,ge of LCX Ostium

Sirolimus-Eluting Stent
Cypher: Johnson and !chnson

® SES (n=10) | EES (n=18) p Value
Post-PCI <&
LCX ostium area, mm? 5.41+1.81 5.1(15\:1_\-2.59 0.785
9M follow-up S
LCX ostium area, mm? 3.52+1.03 &(’4.4612.59 0.220

Area Shrinkage (%) 324+1573  9.78+23.08

(]/
Y Fujino , S Nakamura JACC Imaging Vol 7 No.8 2014



Case: LMT ost.~body stenosis:
EES single crossg&?er stenting without KBT

Single Stenting with Xience
POT, Full Cover W/0O KBT




Case: LMT ost.~body stenosis:
EES single crossg&?er stenting without KBT

Malapposed
Struts

Malapposed
Struts




Case: LMT ost.~body stenosis:
EES single crossg&?er stenting without KBT
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At@i‘f;U Restenosis at LCX Ost !
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Approprlate KBT is
very necessary 227?

Live p

Archive




Lessons5 : MITO registry

&

Finishing the case with optimum KBT is
very indispensable for LMT bifurcation PCI

OOQFture Endotherialization for the coverg&g“% of
these jailed struts.
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Physiological Condition & After Stent Implantation
(Non-stent) : (non-physiological)
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Low Shear Stres LW,Q&eral wall)
A N = = = = Implanted Stent
i K A" ™ e e e e e S
Plague accumulatio @
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0& Table 4 &R
©\75 OCT findings in the flow divider and lateral wall. ?g\*
FD (N = 22) LW (N =22)¢" p-Value
Chords numbers 180.25 (178.00, 181.67) 179.75 Q@S 33, 182.00) 0.79
Analyzed struts 32.50(30.00, 39.00) {@\ (21.00, 30.00) <0.001
Analyzed struts/cross-sections 5.42 (5.00,6.50) v\}gz (3.50,5.00) =0.001
Uncovered struts (%) 11.32 (0,00, 19.44) q,\ 0.00 (0.00,4.55) <0.001
Uncovered, nonmalapposed struts (%) 8.97(0.00,16.13) g 0.00 (0.00,4.55) <0.001
Uncovered, malapposed struts (%) 0.00 (0.00,3.23) o® 0.00 (0.00, 0.00) 0.016
NIH thickness (mm) 0.31(0.19, 0.47) ® 0.15 (0.09,0.31) <0.001
Malapposition area (mm®) 0.00 (0.00, 0.07) v\0 0.00 (0.00,0.03) 0.004
NIH area {mmzj 1.03 (0.56, 1.8[}&@ 0.75 (0.41,1.44) <0.001
Values are Median (IQR) v

FD = flow divider; LW = lateral wall; NIH = neointimal hyperplasia
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Why ? Restenosis
so frequent in LCX




Experimental modgl to study flow pattern

Without stent placemeht After stent implantation

Blood flow at carina is ggﬂlte fast. Flow is delayed, causing turbulence.

High Shear 7 5 ‘.' -
stress mﬁﬁ"

: (high C0r0nary P

| “\' : flow)

Low shear
stress

(Low coronary

flow)

Without Stent

This is so-called low shear stress status. CJVEQIS speculated that stent struts
remaining at orifice of circumflex negatively affect the flow.



Without stent > T- stent

&@‘cumulated stent struts might impact the flow pattgf‘n |

0@4” then progress the NIH in 2 stent PCI case 00“
\o‘ooo Crush stent Culotte§QStent
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Favorable or Unfavorable Culotte in LM

Unfavorable g
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Favorable
Culotte




Flow dynamics after Culotte Stent
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Even in the same Culotte stentlngfthere are

significant different OCT findings amﬂ coronary flow
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FoIIow—qﬁb’CAG after PCI
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Without stent placement Unfavorable TAP stent

Blood flow at carina is quite fa<\ Flow is roiling, causing turbulence.
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<ldeal TAP technique> <Non-ideal TAP technique>

Neo-carina

: Neo-carina
(acute angle

“{adequate angle)
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Lesson.® : MITO registry
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Dependlng @ﬁ which double stenting technique

é.

is used,ﬁlow of CX would be different, and.. &

Q‘o

evem*whether favorable stenting is achieved or, #ot
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mf’akes flow pattern different.
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Quantification of wall shear stress
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» PTV (Particle Tracking Velocimetry)

,19'\30 Viscosity coefficient go@?p, 3.48 mPa-s
: Density &@ 1218 kg/m?3
200 B Inlet flow ?\\i‘q 120 mL/min
Particle size q/g'\(b’ 10 um
300 Liquidity sh%@‘flng (fps) 2000
PTV sho,Qimg (fps) 8000
00 Lase©WaveIength 532 nm
L@er oscillation Contiuity
500




Work flow of quantification of WSS
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Flow dynamlcs after Culotte Stent

- Comparative study wfth Fovorable or Unfavorable Cullote 77 -

WSS 0.32 [Pa] o WSS 0.02 [Pa]




Impact of malagposed stent struts on
LCX TLR -2 st-ent techniqgue (N=50)-

No malapposed R Slight malapposed stent Significant malapposed
stent struts (N=25) struts exits at [l (N=11) stent struts at [j[ (N=14)
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Impact of malagposed stent struts on
LCX TLR -2 st-ent techniqgue (N=50)-

No malapposed R Slight malapposed stent Significant malapposed
stent struts (N=25) | struts exits at [l (N=11) stent struts at [j[ (N=14)

&° 53.3% .
A\ )
p (8/15) pe y
g 50 o 50
S o o X
D 2 P<0.p81
@ 40 D 40 <
@ @ ~
o 30 O 30 v\\
- p— N
= 20 1N NO L r 0
Y 8.0% & 1o $) 20 @% 6%
=10 (2125) (1/10) 5. S (3/25)
- m B 2 S Il
S S Qb@?~
~ No malaplposed  Slight malapposed Significan malapposed N No and slight and Significant malapposed
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stent struts stent struts stent struts malapposed stent struts stent struts



MyMessage

1. Focus onoeliAD stenting !!,

Do not@chase to much LCXII
¢\

2. \@e‘tter to do KBT !~ (We need more Data)  »*
3. Imaging Device is necessary !! N

4. If you can finish One stent,
You have a big advantage in terms @“? restenosis.

Q
\\

5. If you can not avoid Two stentmg strategy,
You need to optimize the ag1905|t|on of stent strut.
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There is never thatmractmmg
witchcraft and sorcery was simple
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There is never that LMT PCI w§§ S|mple

- Sunao Nakamura




ASIAN INTERVENTIONAL CARDIOVASCULAR THER/.7»<UTICS
T HEE =0 E BIC ITANSS CEOENGE REES STHASY AP S 16

7 - 9tk September 2018

Hong Kong

Convention and Exhibition Centre (HKCEC)




