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Q; IVUS, could improve clinical outcomes?

— Controversy still exists according to the lesion complexity.
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in high-risk subsets (DM, ACS)

..... IVUS-guided
——— Angiography-guided

MACEs-Free Sur\ival (%)
€0
o

— IVUS guided arm
-=-- Angiography guided arm

Log Rank test: P=0.047

Log-Rank test P=0.872

-~
o

g
®
2z
z
3
"
<
@
L
-
g
w
(8]
<
=

0 90 180 270 B o
. . Follow-Up Duration (Days)
Patients atrisk
Patients at risk Follow-up duration (Days)
M 1VUS-guided 662 660 653 651 VuS am 292 290
A Angiography-guided 912 900 889 883 Angiography arm 238 236
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Risk factor: DM (10yrs, Insulin), HTN

.
Case. f/49, LAD CTO (0w
| T , ® Echo : EF=44%, RWMA at LAD territory
(hypokinesia without thinning)

LAD CTO, collateral flow from LCx
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LAD CTO

* Anterograde approach using femoral access
 8FrXB G/C
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v’ Corsair, Sion blue -
v’ Successful guidewire-crossing and pre-
dilation - diffusely narrowing LAD
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Angiogram after pre-dilation




Two Resolute Integrity (2.75 x 26
& 2.5 x 30 mm) implantation on
the m-LAD-lesion
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Finished the procedure without stenting or ballooning ...
Final angiography
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1-year follow-up; no events ...

Follow-up CAG
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Usefulness of Intravascular Ultrasound Guidance ™ K_CTO re iSt study
in Percutaneous Coronary Intervention With g ’y
Second-Generation Drug-Eluting Stents for Chronic Total Occlusions
(from the Multicenter Korean-Chronic Total Occlusion Registry) K-CTO Registry (N=2568)
Sung-Jin Hong, MD", Bycong-Keuk Kim, MD", Dong-Ho Shin, MD", Jung-Sun Kim, MD", Failed: n=523
Myeong-Ki Hong, MD™", Hyeon-Cheol Gwoo, MD', Hyo-Soo Kim, MD", Cheol Woong Yu, MD", -
Hun Sik Park, MD', In-Ho Chae, MD", Seung-Woon Rha, MD', Seung-Hwan Lee, MD', s
Moo-Hyun Kim, MDY, Scung-Ho Hur, MD', and Yangsoo Jang, PhD, MD""™*, for the K-CTO Registry uccess

n=2045

Despite the usefulness of intravascular ultrssound (IVUS) in percutanecus coronary inter.
vention (PCI), the impact of IVUS guidance an dinical outcomes, particularly for chronic total ] ]
ecchusion (CTO) intervention, has rarely been studied. We sought 1o investigate the clinmical F|rs[.gene[a[|on DES: n=1128
usefulness of IVUS-guided CTO intervention with second-generation -cluting stent fhat. B : =
implantation. From 2007 to 2009, a total of 2,568 patients were enrolied th:Km(TTU Flrgt and S‘?CO”“ generation DES: n=68
registry and 534 patients with successful implantation of second-generation drug-eluting No information: n=315

stents were amalyred. IVUS-guided PCl was performed on 206 patients (39% ). Clinical out-
comes at 1 years were compared between the [VUS.guidance group and the angiography- : .
guidamce pw?a:d: 201 propensity ncor:.-h matched :u;‘ :he primary end point was : Final Analys|s n=534

eccurmence o ite or probable stent thrombosis. ical characterintics were similar : ¥ : ¥

tween both groups after matching At 2 years. the [VUS-gubdance group showed sgnificantly Zotarolimus-eluting stents: n=344 / Everolimus-eluting stents: n=190
less stent thrombosis than the angiography-guidance group (05 v 3.0%, p = 004) and a
lesser trend toward myocardial infarction (1.0% vs 4.0%, p = 0.058) Target kesion revascu- /\
larization (TLR) and major adverse cardiovansculsr event rates were similar. However, a sig-

nificant interaction was observed between the use of TVUS and kesion length for predicting the

TLR (p = 0.037), suggesting usefulness of IVUS in long-lesion (23 cm) relative to shert-lesion IVUS-guided CTO PCI Angiography-guided CTO PCI
CTO. In conclusion, although TVUS-guided CTO PCT was not associated with & reduction in
overall major adverse cardiovascular events, IVUS guidance appears o be associated with a n=206 (390/0) n=328 (610/0)
reduction of stent thrombosis and myocardial infarction compared with angiography -guided
CTO PCIL Additionally, TLR occurred less frequently in the IVUS-guldance group, especially . . o . .
fo lomg esions.© 2014 Elevir nc. AR righs reserved. (Am J Cardiol 20141 14534 540) * Primary endpoint; Definite or probable ST after propensity-score matching
(%) Stent thrombosis J Myocardial infarction
10

IVUS-guidance
. P=0.015 P=0.061

IVUS-guidance
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0] 360 720 0] 360 720
Number at risk Follow-up (days) Follow-up (days)
Angio 201 180 112 201 180 110

IVUS 201 170 116 201 170 115



Randomized CTO-IVUS study

Coronary Interventions

Clinical Impact of Intravascular Ultrasound-Guided Chronic
Total Occlusion Intervention With Zotarolimus-Eluting
Versus Biolimus-Eluting Stent Implantation
Randomized Study

Byeong-Keuk Kim, MD: Dong-Ho Shin, MD; Myeong-Ki Hong, MD; Hun Sik Park, MD;
Seung-Woon Rha, MD; Gary S. Mintz, MD; Jung-Sun Kim, MD: Je Sang Kim. MD:
Seung-Jin Lee. MD: Hee-Yeol Kim, MD:; Bum-Kee Hong, MD: Woong-Chol Kang, MD;
Jin-Ho Choi, MD: Yangsoo Jang, MD: for the CTO-IVUS Study Investigators*®

Background—There have been no randomized studies comparing intravascular ultrasound (IVUS)-guided versus
conventional angiography—guided chronic total occlusion (CTO) intervention using new-generation drug-eluting stent
Therefore, we conducted a prospective, randomized. multicenter trial designed to test the hypothesis that IVUS-guided
CTO intervention is superior to angiography-guided intervention.

Methods and Results—After successful guidewire crossing, 402 patients with CTOs were randomized to the IVUS-guided
group (n=201) or the angiography-guided group (n=201) and secondarily randomized to Resolute zotarolimus-eluting
stents or Nobori biolimus-eluting stents. The primary and secondary end points were cardiac death and a major adverse
cardiac event defined as the composite of cardiac death. myocardial infarction. or target-vessel revascularization,
respectively. After 12-month follow-up. the rate of cardiac death was not significantly different between the IVUS-
guided group (09%) and the angiography-guided group (1.0%: P by log-rank test=0.16). However, major adverse cardiac
event rates were significantly lower in the IVUS-guided group than that in the angiography-guided group (2.6% versus
7.1%: P=0.035: hazard ratio. 0.35: 95% confidence interval, 0.13-0.97). Occurrence of the composite of cardiac death
or myocardial infarction was significantly lower in the IVUS-guided group (0%) than in the angiography-guided group
(2.0%: P=0.045). The rates of target-vessel revascularization were not significantly different between the 2 groups. In the
comparison between Resolute zotarolimus-eluting stent and Nobori biolimus-eluting stent, major adverse cardiac event
rates were not significantly different (4.0% versus 5.7%: P=0.45).

Conclusions—Although IVUS-guided CTO intervention did not significantly reduce cardiac mortality, this randomized
study demonstrated that IVUS-guided CTO intervention might improve |2-month major adverse cardiac event rate after
new-generation drug-eluting stent implantation when compared with conventional angiography-guided CTO intervention.

¥ Clinical Trial Registration—URL: http://www.clinicaltrials.gov. Unique identifier: NCT01563952.
(Circ Cardiovasc Interv. 2015:8:¢002592. DOI: 10.116 I/CIRCINTERVENTIONS.115.002592.)




Randomized CTO-IVUSstudy A prospective, multi-center (20 centers in Korea), randomized trial

/1th CTO were Initially sc

v" Exclusion
- Wiring failure ; 61 patients

# Primary endpoint; - Refusal of study enrollment ; 4 patients

Composite of Cardiac

h A'total of 402 nts were finally enrolled after:
CeatVDSERIEEIER successful guidewire-crossing
months

1:1 randomization

b ————————
IVUS-guided group Angiography-guided group
(n=201) (n=201)
1:1 randomization
1 R-ZES vs. N-BES 1

Clinical follow-up for 12 month

Recommendation in the IVUS-guided group: 1) MSA >distal reference LA; 2) SA
at CTO segment =5 mm? as far as vessel area permits; and 3) complete stent

_— apposition.
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Procedural summary & QCA

IVUS-guided Angiography- p
(n=201) guided (n=201) Value
Procedure success 199 (99.0%) 197 (98.0%) 0.411
Total number of stents, n 1.7 £ 0.8 1.6 £ 0.7 0.198
Mean stent diameter, mm 2.91 + 0.52 2.85*+0.41 0.228
Total stented length, mm 43.6 £ 18.7 41.5+ 17.6 0.245
High-pressure post-stent dilation 103 (51.2%) 83 (41.3%) 0.045
Maximum post-stent balloon pressure, atm 14.6 = 3.7 13.8+ 3.8 0.040
Post-procedure
Reference vessel diameter, mm 2.92 + 0.39 2.86 + 0.45 0.144
Minimum luminal diameter, mm 2.64 + 0.35 2.56 + 0.41 0.025
Stent edge dissection 18 (9.0%) 27 (13.4%) 0.155
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Primary end point (cardiac death, Ml, ST, or TVR)

10
g Angiography'gUided group (No. of events)
0 84 — IVUS-guided group 7.1% (14)
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Cardiac death or M TVR

10 = Angiography-guided group 10 ]
8\0/ - |VUS-guided group
H 99 ] 8 1 HR=0.48, 95% CI = 0.17-1.42
c =
o p = 0.045 p =0.186
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C o 5.2% (10)
OC
E o —
1 q) 4 - 4 -
AN >
= 2.6% (5)
e 2.0% (4) '
=) 2 = -
S
=
0% (0)
e 0 o
| | T T | T T T T T
0] 3 6 ) 12 0] 3 6 9 12
Follow-up duration (months) Follow-up duration (months)
Number at risk
Angiography-guided 201 198 187 201 199 180
IVUS-guided 201 199 190 201 198 186

*Not calculable HR or CI because of no occurrence of the event
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Per-protocol Analysis

Cardiac death or MI

Angiography-guided group
- |VUS-guided group

[N
o

Angio-group (2.0%)
IVUS-group (0.0%); P=0.0450n ITT

(0]

P =0.019

12-month
Cumulative incidence (%)

| T T T T
0] 3 6 9 12

Follow-up duration (months)

Number at risk
Angiography-guide 171 167 159
IVUS-guide 231 230 218
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2.3% (4)

0% (0)

TVR
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Angio-group (5.2%o)
g o [VUS-group (2.6%); P=0.1860on ITT
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Study-at-a-glance

e ———————————"

IVUS-guided group Intention-to-treat Angiography-guided group
(n=201) analysis (n=201)

N

v' Cross-over:; v Cross-over;
5 patients (2.5%) 35 patients (17.4%)

~

p < 0.001
vUS-guided group Per-protocol Angiograpny-guidaeagroup
N=231, analysis N:
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e

... raise the concerns regarding protocol-violation.

IVUS use (Cross-over into IVUS guidance) in the

inevitable cases had to be allowed for the safety
concerns.

e

> These might reflect the “ True incidence of inevitable

use of IVUS during CTO intervention” in the real
world practice.
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patient 1. Definite ST, Ml @ 2 aMS :
Fatal events

Table 3. Comparison of the Clinical Outcomes Between the IVUS-Guided Gr¢

IVUS-Guided Group Angiography-Guided B e I
(n=201) (n=201) i

Composite events
MACE 5(2.6) 14(7.1)
Cardiac death or MI 0(0.0) 4(2.0)

Other components 3 patients; In-hospital oF even

Death
Reference vessel diameter = 2.81mm

Al 2(1.0) 3(1.5) B o
Cardiac 0 (0.0) 2(1.0) Patient 3. Def|n|te ST Ml @ 10 days —_—
M 0 (0.0%) 2(1.0)
Stent thrombosis 0(0.0) 3(1.5)
Early RZES 2.76x30mm
Late
Definite

Reference vessel diametor = 2.20mm ]
Post-procedural MLD = 2.36mm

> Suggesting that “IVUS could prevent

early mechanical problems associated
with fatal early-period events after CTO PCI”

, overlappe
é (3.5x26mm, 3.0x22mm)

Reference vessel diameter = 3.50mm

P ost-procedu rll“LD JiOmm
ual sto: 4%
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Take-home message

® Qur registry data and randomized study confirmed that |\VUS-
guided CTO intervention could improve clinical
outcomes after 2"9-generation DES.

®* Potential advantages of IVUS-guided CTO intervention;
v' Prevention of stent underexpansion and optimal expansion
(higher use of high-pressure dilation and larger post-procedural MLD)

v'  Detection of procedure-complication and determination of further
management (dissection or hematoma ...)

> causing “optimal stenting” & “solving
mechanical problems”

> ... finally resultant Short- & long-term safety
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Seoul Camp 2016

Thank you for you/r
attention
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