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is stage, the coronary angiography
there is a problem Iin our coronary artery.
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Fea’gy?%

Freqs@ncy or
Wa@elength 60 MHz 40 MHz

X2
&nergy
Axial Resolution 0.04 mm 0.06 mm

Lateral Resolution 0.09 mm 0.14 mm

Soft Tissue

Penetration gsamm > S0mm
Blood Penetration > 3.4 mm > 4.0 mm

Speed Density Spacing
(mm/s) (F/mm) (mm)

0.5 60 0.017
System Pullback

Capabilities: 1.0 30 0.033

2.5 24 0.042

5 12 0.084

10 6 0.167

Pullback Length 120 mm



Tdble Side
Gontroller

V_Vorkstati_ou
nJab_orin
control room

(BSC iLab)

Motor
Tableside
Controller

«Controls can be bedside or in the control room
«CPU located in the control room
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atheIer With- echameal Transducer (High Frequency Catheter)
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Even though, there are differences in catheter handling, system
controls and image presentation; both catheter designs provide
similar useful clinical information. - Dr. Gary Mintz



M) layer and

thlckness is about 100 um.

Media - The middle laver of an artery which is
composes of smooth niuscle cells (SEFHILAZHRR),
contains very low collagen. Echolucent (1& 5z 5 4) or
hypoechoic in nature and the thickness is about 200
—300 pm.

Adventitia - The outer layer of an artery which

is compuosed of collagen (B[R 4-4E) and elastic
fibers (58 J4-4E).. Highly echogenic(= sz 15).



;*'- f'brous plaque (44 %Bfiﬂl) Collagen ”Ch
it ous tissue, produce dense and bright echoes (= Bf14:)
-'-vy h gt acoustic shadowing ([=[FE=f:E§).
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3. Calcific Plaque (4%{LpEHt) - Calcified
brightiechoes with acoustic shadowir
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ed F Plaque (RE&MEBEIR) - Associates with soft and
que produces bright echoes (= iz &%) with or with
6ust|c shadowing (F&2).
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IVUS'be used to assess mtermedlate
on- left main for is

deae
MLA AUC Sens Spec PPV NPV Accura

Takagi © 0 - B B _

qosscu | 1 075 3.0 83% 92%

Briguori P _ o

a01aic) | 33 075 4D 92% 56% 38% 96% 64% &>

Ben-Dor ﬁii-nz_%g{?nz
B : 0 A

o2y | 205 080 3.09 073 69% 72% - - T0% Ref: 6 8mm?

Kang | 53¢ pgo 2.4 080 90% 60% 37% 96% 68%
(2011 Circ int)

Kang 0 0 0 0 o,
e 784 080 2.4 077 84% 63% 48% 90% 69%

" Koo o :
{ con saccm | 267 0-80 2.75 081 69% 65% 27% 81% 67% TS v A

Gonzalo 2.36
(2012 JACC) 47 0.80 VUS 063 67% 65% 67% 65% 66%

I
I
1 e
I
1
1

o Kang, n=236
—(Eo?;?f‘l?,\ 61 080 195 070 820 63% 66% 80% 72% ' | MLA: 2.4mm?

When it comes to assessmg Zhe physiological
significant of a non-LM Ieslon, the best

FFR

technology is FFR not IVUS.

lesion will definitely causing Ischemia.



Can IVUS to be use to confirm if the Left Main
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iC on. IS Significant? -
tdetermlnants of LMCA FFR <0 8
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o el Jasti, n=55 | Kang, p_
B | &G 4 1 MLA: 5.9mm? i A :1 i "MLA L. BmmE
‘M & s Ref: 4. 2mm . - Reg ¥3.9mm

o

gF o 'Il'.'l 12 4 18 8.0

Jasti'et al. Circulation 2004;110:2831-6 Kang et al. JACC CT 2011; 11:1168-1174

The IVUS LM-MLA cutoff values are dlfferenbbetween the two
studies, can be because of the body wenghf and size are
different among the Caucasian and thg«»ﬂsnan As the heart
weight correlates directly with the Qedy weight, thus, a smaller

LM-MLA is enough for the Asian btit not for the Caucasian.
« LMCA is large in size




heimostimportant interventional ...
application of IVUS are yewﬁ'amw
stentimplantation'guidance.
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Stentiexpansion

sopLimal filow '
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A g;;r.ggofj»  can confirms good

~stent apposition
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—_—no “floating” struts
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- —drug from DES can delivery to the
surrounding tissue
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0 2 O mm = 3.1 mm?
0225mm 4.0 mm?

©2.5mm = 4.9 mm?

_ ® 3.0 mm = 7.1 mm?

e ® 3.5 mm = 9.6 mm?
® 4.0 mm = 12.6 mm?

Area = nr?
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Good Expansion,
Poor Apposition
i SKE4f - BAEEAR -

Stent is too small.

Good Apposition
Poor Expansion
SRR,
) iR AYF -
R

Stent under-expansio

Mintz GS JACC 2014, vol.64, pp207-222.
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1) Largest reference lumen whether proximal or distal

2) Mid-wall

3) Media-to-media (although this is often “discounted” by approximately 0.5mm)
4) For vessel smaller than 3.0mm, 100% distal or 90% proximal

5) For vessel larger than 3.0mm, 90% distal or 80% proximal



S -] f D

romboelq |

(Egtj getting ISR or /ate-stent thromﬁogs is

¥ going to be very high.

plagque burden, etc)

*Costa et al, Am J Cardiol,
2008;101:1704-11

L iu et al. JACC
Cardiovasc Interv.
2009;2:428-34
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Baseline IVUS

Decide where stent edges should be &7 Z

;:_:.’ S Stent length 22 E &

a. % plaque volume > 50% - risk of edge restenosis
XENGRE, BIERE
b. localized calcium — risk of edge dissectionZZih% k=



IVUS Criteria for good stent expansion at the
distal LMCA bifurcation (n=403)

« MACE-free survival was
lower in pts with
- underexpansion vs those
LM proximal without underexpansion
tothe POC | EAEEmm N (89.4% vs 98.1%)
« TLR-free survival was lower
In pts with underexpansion
i Vs no underexpansicr
..... 7 2 (90.9% vs 98.5%).
g - Although acute
e malapposition was observed
b ey J in 28 pts, malapposition was
not related to MACE at
follow-up.
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We have data from Korea showing that for LIV;@eblfurcatlon we need to
achieve at least stented area of 5, 6, 7 and<,8?nm2 on ostial LCX, ostial

LAD, distal / proximal LM based on the I@WS findings, otherwise the clinical
outcome is going to be very poor. S

Kang et al. Circulation Cardiovasc Interv. 2011;4:562-9




e ADAPT-DES Study s =

nt Imaging Clinical Evidence

Large-scale, prospective, multi-center registry examining relationship between platelet
responsiveness and stent thrombosis after DES; follow up at 30 days, 1 & 2 years

\.

IVUS Guidance !mproved
Clinical Outcomes, both
Acute (<30 days) and at
1-Year Follow-up

Impact of IVUS Guided
PCIl on Procedures vs.
Angio-alone

Largest IVUS registry ever
been conducted

&
| y% sub-study data at one year IVUS sub-study data at one year was || Multi-center glol@f’reglstry with
AWas associated with: associated with: | >8,500 patlent@Q

O
" +33% Reduction in MI (p=0.0022) || +Optimization or change in procedure in 3,349 patleﬁi“s with [VUS* guided

*50% Reduction in ST (p=0.011) 74% of cases PCI prOC@jureS
*No additional stents 64"/%&|ence/Promus stents

TVR (p=0.0001) *IVUS guided group tend to use longer
stent length and bigger stent size

*38% Reduction in Ischemic driven

PI: Gregg Stone MD, Columbia University Medical Center

Wizenbichler et al. Circulation 2014, 129.:463-4/0.



Zhang et al. Eurointery@gtim. 2012;8:855-65 : . ,4‘

Siudly yeals diin= U HRN9ES.,Cl) Welght Yo - M
PIROY 2008 0.81.(0. St d 1 9 61 9
e i ion are udies (n
Sl NI 2010) - - 021 (0.06, 0.73) ,,:_ _

J Jzlicz10€] ) 20110) 1.50 (0.15, 15. 47) 0.5/

' 2011 ot 0.58 (0.21, 1.61) 4 ‘-1

2011 & O 0.74(0.37, 1.47) 9.19

D011 o SN 0.49 (0.35, 0.69) 36.38 - 3
P (0005 155 Compared with angiography-
T guidance, IVUS-guided DES
Rl Xy 2) 10000 implantation was associzted with
Y s a reduced incidence cf

Favors Non-IVUS

e Death (HR: 0.59, 95% CI:
0.48-0.73, »<0.001)

57 2 O B « Stent thrombosis (HR: 0.58,
S ark —“' ¢ 3 .12, 76. ;
— J Jakaboin 2010 0.67 (0.15, 3.00) 3.82 95% CI: 0.44-0.77,
“SHKim 2010 0.28 (0.06, 1.28) 3.73 ;
BE Claessen 2011 i 0.60 (0.10, 3.51) 2.75 pP<G.0001)
_ JSKim 2011 - 0.33 (0.04, 2.96) 1.79 : :
" SH Hur 2011 : 0.72 (0.4, 1.17) 36.59  Major adverse cardiac
KW Park ) I e e B 0.52 (0.10, 2.68) 2.93 : ) .
SL Chen 2012 —m—i 0.18 (0.05, 0.61) 5.19 events (HR: 0.87, 95% Cl:
Overall o 0.58 (0.44, 0.77) 100.00 0_78_0_96, p:()_()()8)
0.1 1 1 10 100

Favors IVUS Favors Non-IVUS
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Intimal Dissection Medial Dissection Intramural Hematoma



Distal B—.

positiverRemodeling
Diameter of Vessel at Lesion
Site / Diameter of Vessel at
Proximal Reference > 1.05

Negative Remodeling
Diameter of Vessel at Lesion
Site / Diameter of Vessel at
Proximal Reference < 0.95
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.1\1.!5.2mm2
A2: 14.4mm?
Diff  9.1mm?

63.6 %

b. 3.5mm
Gy 4-omm;34:46
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- In Summary -
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JJoJo J lgnlﬁcant Assessment (Only for Left Main lesion).
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ent fy stent related problems:
S "Stent under-expansion / stent Malapposition

2 Post Procedural Assessments:

"

1. Identify stent related complications
Edge dissection
Tissue protrusion
Intramural Hematoma
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