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DO Not Let Perfection Be the
Enemy of Good .
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Clinical-History

61yr old male @Q«°°°

Pmhx: Ischemlg@bheart disease s/p PCl to proximal RCA’QM/
Hyperllplda@mla

Family ha%tory Premature CAD
ACtIM@ “smoker )
NSqTEIVII presentation
No significant findings on exam/ECG #°



LAD

Lef’t Coronary system
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RCA STEN’f IMPLANTATION

Angio Post Scoreflex 7 Xience 3.5 x48 mm stent
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NC 4.0x15 @20atm
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Post dzifatatlon

Angiogram Post NC balloon dilatation






The a@le for perfection

Angio Post NC
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Time for redemption
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Immediate Balloon Seal " BE Stent Graft 3.5X21 @11 atm
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Rédeemed

Angio post stent graft implagiﬁaq’otion

Angio after post-dilatation with NC 3.5
X15@12ATM
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Lookingﬁb‘@ack....
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Fullyinfited baloo Eastc tecoll
Residual, high-grade stenosis



AT Ccalcium a{\s«?f@éssment on Angiography
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In Vivo Calcium Detection hy* ®
Comparing Optical Coheg&ce "
Tomography, Intravasg&sﬂ’ar Ultrasound,
and Angiography &

A
v
Xiao Wang, MD,*"¢ Mitsuaki Matsumura, %Gary S. Mintz, MD,* Tetsumin Lee, MD,*" Wenbin Zhang, MD,*"

Yang Cao, MD,>"* Akiko Fujino MD,*® 'l%gqmg Lin, MD,*" Eisuke Usui, MD,’ Yoshihisa Kanaji, MD,"
Tadachi Murai MN [ Taichi Vanate é‘m Tenmalam: Kaluta MN Puh [ Aldla Mashara MMED

n USs I*m@ﬂng

Arc ul“calci@ﬁn (degrees): <90

S 91 - 180
181 - 270
271 - 360

Length of calcium (mm): <35

o
6- 10 & 63
N
> 11 <9 61
— &(')
5 - . -y . - . ' c)
Location of calcium: Supertficial only ©\>\ 60 UG SN IACC 1996
Deep only "D 54

Supertficial + deep 24




A;Gr Adequate{b{gﬁ@icified lesion preparation

Calcitied | .esion

v

INVUS
D ; ;
P> Non-complamt balloon, cutting
balloon, fX minirail
Conlinued msullicient balloon expansion & 7|  Rotatonal atherectomy
D
9

&Gv
o°°Q

@C;ﬁ/Tombo et al. Text book of Problem Oriented
%Q\‘b approaches in Interventional Cardiology



7 Adequate&@@i‘cified lesion preparation
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Calcified or undilatable | n
Incomplete expansion of a low-profile noqﬁ alloon with visible
indentation at inflation pressures closeég‘t e rated burst pressure
4

O

Non-circumferential calcification VS\ Superficial circumferential calcification

(<270° calcium arc) > (2270° calcium arc)

or Q\

Deep calcification %‘L
&
| NC ballogdilatation |
OO
£
O\
N Rotational atherectomy
¥ h 4 (+ NC/cutting/scoring balloon)
'\Cb Mon-fulfillment of the condition* |
P
Cutting/scoring/OPN balloon
W W b

Suitable condition for stent/scaffold implantation*
Angiographic assessment: Lumen dilatation matching with the size of reference vessel in two orthogonal view
OCT assessment: Thinner calcium with fissuring or crack and lumen enlargement

|

l Stent/scaffold implantation ' \O&
©" Shimamura et al. Circulation
> Journal 2016




Baqk tothe Tltle

STENT UNQER EXPANDED OR
ASYMMETRIC EXPANSION



AUCT  ASYMMETRIC STENT EXPANSION

&
\\0
O(\ O group S group pval
=145 n=26 ‘
J Cardiol 2007 Jun; 49(6): 414-@"“ (= 145) s 26)
Q Reference proximal site
4 EEM CSA (mm?) 19.7£5.5 1.5+57 0.128
Impact of Highly Asy mmetl k{“ Stent Lumen CSA (mm?) 83179 0.73.9 o0
S 2 113441 119428 358
<@
Expansion After Sir I]llII]@tlQ_- Eluting |Mmm weaecasie | &
Mimimal stent diameter Lmm) 251045 206031 &O <20.001
S“}“t II“ l]l ant r‘“ﬂ“’@ﬁ}“ I“ 'Eh €- Maximal stent diameter (mm) 3.081+0.50 3.12%0 ?@Q 0.710
Month Clinical Olltv&fﬁﬂf'ﬁ EEM CSA (mm?) 170+51 16.9—6“&{; 023
| Lumen CSA (mm?) 6.62.0 g’.@: 1.6 0.03
Plaque CSA (mm?) 11.3+40 4?’1_3:2_8 0.877
Reference distal site O(\
EEM CSA (mm?) 144+5 400 13.9+58 0.668
Maximal SD Mini{xfaﬁ SD X Lumen CSA (mm?) 6. 8_@)? 67126 0.870
= : . Plaque CSA (mm?) ?@91 7 72+42 0.620
. // ) Stent symmetry index ?9\_@ 1+0.05 0.63+0.04 <0.001
! Stent expansion rafio é' 091022 0.76027 0.002
Stent expansion ratio <. 0.65 060 12(8.2) 8(30.1) 0.001
Calcification behind struts at MSA site @? 61(42.1) 26(100) <0.001
x9
AN
I
v\\ O group S group p value
. .fb
Max LD 3.2mm Number cgqfnllcm -up patients 93 25
Min LD 2.2mm Stent 6&'01}.1]}0&15 0 0
: Qre myocardial mnfarction 0 0
Min/Max=0.69 Achie my
Vk ardiac death 0 0

Q, '\q’ MNon-cardiac death 2(2.1%) 1(4.0%) 0.602




PCI OPTIMIZATION
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c*)&o
Plaquegz‘urden <50% at stent edge

?@ and no lipid pool

6‘
)
@sectlon Malapposition &®
) £ ©
(<6Q:{o?lap limited to intima, No extensive (axial distance <0.4mm A
\\K\Q <2mm length) protrusion and <1mm length) Qob
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Lumen
EEM
Ref dist. (],Q
MSA g
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)
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O
MSA>5.5cm? (IVUS) and >4<55cm1 OCT

MSA/average referenc%@.:men >80%
S
%

Raber et al. EHJ 2018



Reel/Reaf life Results

4‘?’(\\
O(\ *Minimal lumen area
Msg}gdlstal RLA MSA >80% average RLA MSA >90% average RLA
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Nevertheless Promising

Ivus

OCT/OFDI

&
4
\\00
Clinical Outcomes Following \\00 Angiography
Intravascular Imaging- Gwdg?:l Versus MACE
Angiography

Coronary Angiography- waded i
Percutaneous Coronaw Intervention OCT/OF DI

Cardiovascular death

With Stent Implan\t@tlon vl
A Systematic Review ant%%ayesmn Network Meta-Analysis VUS
of 31 Studies and 17, 88@ Patients OCT/OFDI
O Myocardial infarction
IvuUs ¢f e o
[27 arm-based studiesc?\ﬂl?ﬁ patients] 'g":"g rap Y
) IVUS
(19,3) OCT/OF D0 1.30 I{D ?EQEED]'

OCT/OFDI

[7 arm-based studies, 1,623 patients]

Target Lesion re-.rasmlarnz.atugr,’?
@

[29 arm-based studies, 8,434 patients]

o
Stent thro rrnl:n-q:%;gs6

Buccheri et al JACC Intervention 2017

Angiography S
IVUS
Angiography OCT/OF DI S 1.50 (0.83-2.90)

6.

110 (0.78-1. E@}

0.90 (0.47-1.70)

110 (0.61-2.10)

: N
Angiogra Bb-‘;r —

DEIQS@FDI 260 (0.28010.0)

110 (0.29-4.20)

0.87 (0.61-1.30)

0.66 (0.27-1.50)

0.79 (0.44-1.40)

110 (0.60-2.10)

0.66 (0.35-1.20)
0.88 (0.47-1.60)

0.39 (0.10-1.20)
0.93 (0.24-3.40)




AT Coronary Péerforations
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Canadian Journal of Cardiology 27 (2011) 341—3%&\)0

Systematic Review/Meta- qmalysm
Coronary Artery Perforation é)ﬁrmg Percutaneous
Coronary Intervention: ASystematic Review
and Met@%nalysm

Avi Shimony, MD,* Lawrence ]s:-sgp% PhD.? Salvatore Mottillo, BSc,*€ and
Mark ]. Qﬁ%fnberg MD, MPH*"

P
<
S




Coronary'perforation management

S

Ellis Classification & CoRoNARYPERFORATION

——

“¥ | D
vo

1l.immediate prolonged balloon inflation
2.Discontinuation/ reversal of anticoagulation

3. Treatment of vagal reaction or hemodynamic

compromise
P rr—
T C}\O(\ Persistent extra vacation
S ' |
B _ @6 Repeat balloon occlusion (>=15mm)
I1 S
\\k
1. Observation in ICU for 24-48 h &
2. Serial Echocardiography. @6' | Vessel >2.5mm Vessel <2.5mm l
@Q}A
‘ e
@ StentGraft embolisation
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Vv Klien et a. Cathet Cardiovasc Interv 2006




Graft Material

Stent Material
{Composition)

X
\<\o_
Stent Graft Design ?3
N
Q
)
o
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Strut Wiét%
o
A
O
Guﬁe Catheter
mpatibility

Q
V Guide Wire
Shaft Size

Nominal Diameter

@

Rated Burst Pressure

@

Crimped Profile

ePTFE eve
{aggﬁ pm)
6!

&% cocr

& (L-605)
<

&

D\
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Single Stent
Single Cover outside
ePTFE sleeve clamped
at stent ends

J0um {(@2.5mm)

80um (@2.75 — 4.0mm)
70pm (@4.5 — 5.0mm)

5F for all sizes

0.014"
2.7F dist. / 1.9F prox.
3.2F dist. / 1.9F prox.
(4.5-5.0mm)

11 atm (2.5 = 5.0mm)
10 atm (@4.5—-5.0mm)

16 atm (@2.5 — 5.0mm)
14 atm (@P4.5 —-5.0mm)

< 1.30 mm (@5.0x24 mm)

; Abbott

Vascular.
-

iz
ot

i ,Jz._; -

ePTFE film
(75+10pum x 2.5
wrapped)

Stainless Steel
(316L)

~Sandwich Stent
Design”
ePTFE captures in-
between to stents

?P?

6F (@ 3.0-4.0 mm)
7F (@ 4.5-4.8 mm)

0.014"

2.7F dist.
2.0F prox.

15 atm*®

W
minimum deplayment
pressure

16 atm

A~ tgimedical
Aneugraﬂ: Dx

Equine pericardium
cylinder
(105+5umy)

Stainless Steel
(316L)

Single Stent
Single Cover

Stent Grafts

ePTFE Polymer
{?227?)

Stainless Steel
{3216L)

»Multi Layer Design®

PK Papyrus

E-spun PU
(90pm)

Q{b Single Stent

Pericardium sutured ePTFE captures in- R .
with PP between to stents 4@0 SingleCover outsics
suture onto stent <
o)
o& 60UmM (@2.5 — 3.0mm)
??? 2y O 80um (P3.5 — 4.0mm)
&Q‘ 120pm (P4.5 — 5.0mm)
- 6&@???] 5F (@2.5 — 4.0mm)
g (@?2?27) 6F (@4.5 — 5.0mm)
<
0.014" a)@é 0.014" 0.014"
<&
<
\'9 o
2.6F dist. {\(§ 2.7F dist. 3‘58: gi':tt' !{22;'__: ;’:g:
2.3F prox. ?\\ 1.9F prox. (4.0-5.0)
Q).
Q'\ 8 atm (@2.5 —3.5mm)
9 atr%la_.,q’ 8 atm 7 atm (@4.0 — 5.0mm)
Q«@
Q>
c® 16 atm (@2.5—3.5mm)
\O& 15 atm 16 atm 14 atm (4.0 — 5.0mm)
?~

©

1.50 mm (@ 4.8x26 mm}q/Q'\%lAd- mm (@4.0x13mm)

1.63 mm (@4.0x19 mm)

1.51 mm (@5.0x26 mm)



Conclusions
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Respect Calcium *@Q@
Imaging shoulgbbe strongly considered for PCI optlmlzajgctf)n of

calcified Ieg@ns Q@@
MetlcuI@Us attention to device sizing and “blind h<fgh pressure
techm‘que Qf

Be'mindful of increased risk of coronary p@ﬁoratlons in
calcified lesions and have a game plan f@f‘ bail out

oo(\q
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