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Near-infrared light
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why is intravascular imaging?
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They provide tomographic or cross-sectional images of the Coronary that
include the lumen, vessel wall, plague burden, plague composition and
distribution, and even peri-vascular structures—information promised, but
rarely provided angiographically.
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Intravascular imaging improved clinical outcomes?
ILUMIEN IV trial  #esccongress

OCT versus angiography

Patient signs informed consent

v
Pre-PCl Angiognphy
v

High-risk patient and/or high-risk lesions. All eligibility criteria met.

Non-target vessel lesion treatment, if any

— weewss  —

OCT Stent Siing Guidance per protocol Angiography Guided PCI per “local standard practice”

OCT Guided Optimization per protocol Angiography Optimization per “local standard practice”
v
Post-PCl OCT Post-PCI OCT (irwestigator-blinded)

|_¢ Procedure Complete ¢-|
v

Follow-up: 30 days, 1yr, 2 yrs
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Intravascular imaging improved clinical outcomes?

Procedure-Related Stent Thrombosis at 2 Yr OCT-Related Complications at 2 Yr
Thrombotic Events at 2 Yr (Definite or Probable)

ce, -0.1 percentage points (95% Cl, 0.5 to 0.3

8 percentage points HE, 0.36 {95% Cl, 0.14 10 0.91); P«0.02

to -0.4)

1.3
31/1320
OCT Angiography i Angiography —_— _
Guidance Guidance Guidance Guidance OCT Guidance Angiography Guidance

57/1387 - 0.2
' <0.1 0.2

11232 2/1252

Percentage of Patients

Percentage of Patients

Minimum Stent Area after PCI VargetVessel Fallucoat 2. Vr

Kaplan-Meier estimates
ce, 0.36 mm? {95% C1, 0.21 to 0.51): P<0.001

HR, 0.90 (95% CI, 0.67 to 1.19

(|
>4

Stent Area (mm?)

7 4 8.2
|" [

88/1233 912

Percentage of Patients

]
OCT Guidance Angiography Guidance OCT Guidance Angiography Guidance

Conclusion

Optical coherence tomography (OCT)-guided percutaneous coronary intervention (PCI) leads
to a larger minimum stent area but does not reduce the 2-year rate of target vessel failure
compared with angiography-quided PCI.
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Intravascular imaging improved clinical outcomes?

OCTOBER trial HESCCongress.

OCT-quided or angiography=quided PCI in complex bifurcation lesions

Enrollment

Angiographic inclusion criteria: Angiographic exclusion criteria:
= Native coronary bifurcation de novo lesion = Severe tortuosity
= 2= 50% stenosisin MV = CTO with indication for treatment
= > 50% SB stenosis within 5 mm from SB ostium = Massive thrombus in LMCA
= Referencesize=22.75Smmin MVand= 2.5 mmin = Medina 0.0.1,0.1.0, 1.1.0 and 1.0.0 lesions

sB
= Objective evidence of MV territory myocardial
ischaemia if stenosis is < 80 % in angiography

Pe—— l Screen failure registry
w

Randomization 1:1
1200 patients

|
+ +

” 2 2 ”»
guiding Standard guiding
Angiographic guiding

{(IVUS optional)

! |
I 30-day clinical follow up

L 2 ¥
I 1-year clinical follow up

3 L

Primary endpoint: Combined endpoint of median two-year MACE for superiority
{cardiac death, target lesion myocardial infarction, ischaemicdriven target lesion revascularization)

v +

| 3-year clinical follow up

Systematic treatment protocol

+ v
| 4-year clinical follow up

v 4
I S-year clinical follow up

v v
I 10-year all-cause mortality
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OCT-Guided Angiography-
Total PCl Guided PCI
Characteristic (N=1201) (N=600) (N=601)
Median no. of diseased vessels (IQR) 2 (2-2) 2 (2-2) 2 (2-2)
Median no. of lesions to be treated (IQR) 1(1-) 1(1-) 1(1-1)
Trial bifurcation vessels — no. of patients (%)
LMCA-LAD-LCx 227 (18.9) 111 (18.5) 116 (19.3)
LAD-D 847 (70.5) 425 (70.8) 422 (70.2)
LCx-OM 111 (9.2) 55(9.2) 56 (9.3)
RCA-PDA-PLA 16 (1.3) 9 (1.5) 7(1.2)
Main-vessel treatment, median total stent length (IQR) — mm 36 (24-50) 38 (28-51) 33 (23-48)

Side-branch treatment

Side branch stented — no. of patients/total no. (%)
Median total stent length (IQR) — mm

Median total balloons (IQR) — no.

Largest balloon diameter — mm

Secondary lesions treated — no. of patients (%)

770/1198 (64.3)
23 (15-28)
7 (5-9)
41:0.02
231 (19.2)

388/597 (65.0)
23 (15-28)
7 (5-10)
4.2:0.03
106 (17.7)

382/601 (63.6)
23 (15-28)
6 (5-9)
4.0:0.02
125 (20.8)




Intravascular imaging improved clinical outcomes?

Primary endpoint

Major adverse cardiac events (MACE), defined as a composite of cardiac death, target lesion
myocardial infarction, and ischaemia-driven target lesion revascularisation, after 2 years

q Rate%
Sl ————— 10.1%

Kaplan-Meier estimated hazard ratio 0.70
95% Cl 0.50-0.98

. — 14.1% p=0.035

Secondary endpoints

Differences in secondary clinical endpoints after 2 years did not reach statistical significance,
but the trial was not powered for these endpoints

All-cause Cardiac Target lesion Target lesion
mortality death myocardial infarction revascularisation

2:00:00:00:8
VS. VS. VS. VS.

2.4% 40% 1.4% 26% 1.8% 85%  31% 5.0%

Hazard ratio 0.56 Hazard ratio 0.53 Hazard ratio 0.90 Hazard ratio 0.63
95% Cl 0.28-1.10 95% Cl 0.22-1.25 95% Cl 0.60-1.34 95% Cl 0.35-1.15

Conclusion

In patients with complex bifurcation lesions, optical coherence tomography (OCT)-quided
percutaneous coronary intervention (PCl) is associated with better outcomes after 2 years
than angiography-quided PCI.
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Intravascular imaging improved clinical outcomes?

[ntravascular Imaging-Guided or Angiography-Guided Complex PCI

Study Design
RENOVATE-COMPLEX-PCI Trial (NCT03381872)

1,620 Patients with Complex Coronary Artery Lesions Undergoing PCI

* Definition of Complex Coronary Artery Lesions ® Multivessel PCI (22 vessels treated at one PCI session)

@ True bifurcation (Median 1,1,1/1,0,1/0,1,1) with side branch 22.5mm Multiple stent needed (23 more stent per patient)

@ Chronic total occlusion (23 months) as target lesion @ In-stent restenosis lesion as target lesion

@ PCl for unprotected left main disease Severely calcified lesion (encircling calcium in angiography)
@ Implanted stent length 238mm Ostial lesion in LAD, LCX, and RCA

Randomization (2:1) for Treatment Strategy of Target Lesions
(Stratified by acute coronary syndrome and participating centers)

Imaging-Guided Strategy Angiography-Guided Strategy
N =1,080 N =540

All patients were followed until 1 year after last patient enroliment.
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Intravascular imaging improved clinical outcomes?

Target-Vessel Failure at 3 Yr

Death from Cardiac Causes

)

Angiography-guided PCI

Cumulative Incidence (¥

Target-Vessel-Related Myocardial Infarction

5.6
Follow-up (yr) (N=30

Cumulative Incidence (%) Cumulative Incidence (%)

Clinically Driven Target-Vessel Revascularization

)

HR, 0.69 (95

55

Cumulative Inddence (?

* Intravascular Imaging-Guided PClI Angiography-Guided PCI
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Intravascular imaging improved clinical outcomes?

Intravascular ~ Angiography-
Imaging- Guided
Subgroup Guided PC! Pl Hazard Ratio (3% CI|

0. of eents ot . of patints
(curmlative iniderce, %)

Ol AT 04 (145-089)
Type of imaging devices
Itravascular utrasonography 99/800(8.0) 607347 (123) 0.6 (046-09)
Opticalcoherence tomography IS8 68 60/ (123) 047 (027-083)

Type of comple coronary lesions

True bfurcation ! ; 097 (043-193
Chronic otalocclusion 91200 (5 030 (0.13-071)
Unprotected et coronary artery disease 91138 (68) 031 0.13-076)
Diffuse long coronary-artery lesion 30/617 (6.5 . 0.52(032-0.83
Multvessel PCl involving 22 major coronary artees 36409 (05) 22213 (L) 084 (050-144
Lesion necessitating use of >3 stents 16/208(81)  6/97() 14 (049-319)
Lesion with intent estenosis N5 (1) 090 (0.45-182)
Severely calcified esion

Ostil lstons of major coronary artery B84 969 (10) 033 (0.13-085)

10.00

Intravascular Imaging-  Angiography-Guided

Guided PCI Better PCI Better
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Intravascular imaging improved clinical outcomes?

Intravascular imaging-quided coronary drug-eluting stent
implantation: an updated network meta-analysis

OCT or IVUS vs Angio trials (n=1)
RENOVATE-COMPLEX-PCI*®

IVUS vs Angio trials (n=10)
HOME DES IVUS34

AVIO3

RESET?*?

OCT vs Angio trials (n=6) AIR-CTO3°
OCTACS? CTO-IVUS3?
Kim et al?” Tanet al*?
DOCTORS33 Liv et al®®
ROBUSTY IVUS-XPL
ILUMIEN IV? ULTIMATE#
OCTOBER? GUIDE DES?®

OCT vs IVUS vs Angio trials (n=2)
ILUMIEN 11135
iSIGHT3¢

OCT vs IVUS trials (n=3)
MISTIC3?

OPINION#4°

OCTIVUS*

22 RCT trial, 15,964 patient enrolled

-

HE
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Intravascular imaging improved clinical outcomes?

A Target vessel-myocardial infarction

Proportion
of evidence

RR (95% (1)

B Allmyocardial infarction

Proportion

of evidence

RR (95%C1)

IVUS or OCT vs Angio
Direct estimate (18 trials, 12913 patients) 1.00
Indirect estimate 0-00

Network estimate 1.00

-+

<

082 (0-68-0-98)

082 (0-68-098)

(
025

1.00

]
200

Favours intravascularimaging  Favours angiography

A Target lesion revascularisation

Proportion
of evidence

RR (95% ()

IVUS or OCT vs Angio
Direct estimate (18 trials, 12913 patients) 1.00
Indirect estimate 0:00

Network estimate 1.00

B 083 (0-71-0-99)

e 083 (071-099)

[
025

T
0:50

1.00
«

Favours intravascularimaging - Favours angiography

B Target vessel revascularisation

Proportion
of evidence

RR (95%Cl)

IVUS or OCT vs Angio
Direct estimate (18 trials, 12945 patients) 1.00
Indirect estimate 0:00

Network estimate 1.00

0-72(0-60-0-86)

0.72(0-60-086)

f
025

T
050

1.00
«

Favours intravascularimaging  Favours angiography
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IVUS or OCT vs Angio
Direct estimate (18 trials, 12495 patients) 1.00
Indirect estimate 000

Network estimate 100

&+
<

0-72 (0-62-0-85)

072(0-62-085)

f
025

T
0:50

1.00 200

“— —

Favours intravascular imaging - Favours angiography
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Intravascular imaging improved clinical outcomes?

A Stent thrombosis (definite or probable)

Proportion

RR (95% Cl)
of evidence

IVUS or OCT vs Angio

Direct estimate (19 trials, 13030 patients) 1.00
Indirect estimate 0.00

1.00

052 (0-:34-0-81)
Network estimate 0-52 (0-:34-0-81)

0-25

Favours intravascular imaging Favours angiography

Intravascular-imaging-guided PCI
compared with angiography-guided PCI in patients.

I
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Which is better IVUS or OCT?
> RENOVATE-COMPLEX PCI trial

Procedural characteristics
Total no. of target lesions treated 1.5£0.7 1.5:0.7 1.5:0.7
Intravascular imaging device used — no./total no. 1081/1639 (66.6) 1078/1092 (98.7) 13/547 (2.4)

(%)t
Intravascular ultrasonography 813/1091 (74.5) 800/10738 (74.2) 13/13 (100)
Optical coherence tomography 2781091 (25.5) 278/1078 (25.8) 0n3

OCT-guided PCI vs. IVUS-guided PCI vs. Angiography-PCI

40 —- ; PCI 40 - P - VUS-guided PQ1
= OCT-guided PQI - VUS-guided PCI = OCT-guided PC!

HR 0.47, 95% Cl 0.27-0.83, P=0.010 HR 0.66, 95% C1 0.46-0.95, P=0.025 HR 0.72, 95% C10.41-1.26, P=0248

]

Cumulative Incidence of

Cumulative Incidence of
Evegts (%) N

1<) EVOI‘& (%)
Cumulative Incidence of

o Evengs (%)

(=}
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Which is better IVUS or OCT?

Target lesion failure

Proportion
of evidence

RR(95% )

Intravascular imaging-quided coronary drug-eluting stent
implantation: an updated network meta-analysis

Cardiac death o5ty Prrier
istency MIVUS vs Angio
Direct estimate {12 trials, 6856 patients) 0-84 —— 0:56 (0:37-0-85)
Indirect estimate 016 —a— 0-61(0.23-1-60) 0.87
Network estimate 1.00 - 056 (038-0-83}

IVUSvsAngio

Direct estimate (12trizks, 6856 patients) .85
Indirectestimate 015
Netwaork estimate 100

0CTvs Angio

Direct estimate (8trias, 4726 patients) 075
Indirect estimate 025
Network estimate 100

066(0.56-078)
092 (063-136)
070(0-60-0.81)

083(068-102)
057(040-082)
076(063-091)

012

0407

OCT vs Angio
IDirect estimate (7 trials, 4609 patients)
Indirect estimate

Network estimate

IVUS or OCT vs Angio

[Direct estimate (1 trial, 1639 patients)
Indirect estimate

Mo pti

PCT vs IVUS
birect estimate (5 trials, 3324 patients}
direct estimate

etwork estimate

IVUS or OCTvs Angio
Direct estimate (11rial 1639 patients) 100
Indirect estimate 000
Network estimate 00

0463(0-40-0:88)

063 (0-46-0-88)

073
027
100

0-63(037-107)
057 (023137) 085

061(039-0.97)

047 (024-0-93)

adzioosoc

1.06 (0.50-2:27)
1.09(0-54-2-19} 095
1.08 (064-1-80)

r T T T T 1

005 020 05 100 200 500
— —

Favours first group  Favours second group

All cause death

09 -

025 1

>

05

089(065-122)
125(0-96-1:64)
108(089-133)

010

Favaursfrst group  Favours second
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RR (95% C1} | —
orevigence
IVUS vs Angio
irect estimate (12 trials, 6856 patients) 077 —.— 078 (0-56-1-09)
Indirect estimate 023 —_— 068 (0:38-1.25) 070
letwork estimate 1.00 <> 076 (0-57-1-01)
0CT vs Angio
iirect estimate {7 trials, 4609 patients) 072 — . 072 (0-50-1-03)
Indirect estimate 028 —— 0-83(0-47-1-49) 068
letwork estimate 1.00 <> 075 (0-55-1.02)
IVUS or OCT vs Angio
Direct estimate {1trial, 1639 patients} 1.00 —a.— 0-75(0-47-1-20)
Indirect estimate 000
etwork estimate 1.00 <>|> 075 (0-47-1-20)
pCT vs IVUS
pirect estimate (5 trials, 3324 patients) 052 1.08(0-67-173)
direct estimate 048 0-90({0:55-1-47} 061
letwork estimate 100 0:99 (0-71-1:39}
T T T T 1
¢05 050 100 200 600
+“— —>

INCHEON ST. MARY'S HOSPITAL
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which is better IVUS or OCT?

Target vessel Ml

Proportion RR (95% Cl)

o Peonsistency
of evidence

IVUS vs Angio
Direct estimate (12 trials, 6856 patients) 0-65 (0-52-0-81)
Indirect estimate 1-04(0-62-1-73)
Network estimate 0-70(0-57-0-86)

lOCT vs Angio
Direct estimate (7 trials, 4641 patients) 0-93(0-69-1-27)
Indirect estimate % 0-56 (0-35-0-89)
Network estimate 0-80 (0-62-1-03)

IVUS or OCT vs Angio
Direct estimate (1 trial, 1639 patients) 0-60 (0-34-1-08)
Indirect estimate
Network estimate 0-60(0:34-1-81)

irect estimate (S trials, 3324 patients) 0-88 (0-59-1-30)
ndirect estimate ] 1-47 (1-00-2-15)
etwork estimate 1-14 (0-87-1-50)

st group Eavours second group

r T
025 0-50

Target vessel revascularization

Proportion RR (95% Cl)
of evidence

VUS vs Angio
irect estimate (12 trials, 6856 patients) 0-65 (0-52-0-80)
ndirect estimate 0-84(0-54-1:31)
etwork estimate 0-68 (0-56-0-82)

OCT vs Angio
irect estimate (7 trials, 4641 patients) 0-94(0:71-1-23)
ndirect estimate 0-65 (0-44-0-98)

etwork estimate 0-84(0-67-1-05)

VUS or OCT vs Angio
Direct estimate (1 trial, 1639 patients) 0-64(0-38-1.07)
ndirect estimate

etwork estimate 0-64(0-38-1-07)

DCTvs IVUS
Direct estimate (5 trials, 3324 patients) 106 (0-76-1-47)
ndirect estimate 1.47 (1:04-2-09)

etwork estimate 123 (0-97-1-57)

Lancet 2024; 403: 824—-37
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which is better IVUS or OCT?

Optical Coherence Tomography versus Intravascular Ultrasound
Guided Percutaneous Coronary Intervention

OCTIVUS Trial

Patients with obstructive CAD undergoing PCl with stent
implantation (N = 2,000)

Stratified by participating centers

OCT-guided PCI strategy
(N =1,000)

IVUS-guided PCl strategy
(N =1,000)

Primary Endpoint: Target-Vessel Failure at 1 year
(Composite of cardiac death, target-vessel Ml and ischemia-driven TVR)

] THE CATHOLIC UNIVERSITY OF KOREA

INCHEON ST. MARY'S HOSPITAL
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which is better IVUS or OCT?

Primary endpoint

Composite of death from cardiac causes, target vessel myocardial infarction or ischaemia-
driven target vessel revascularisation at 1 year, which was powered for noninferiority of the
OCT group as compared with the IVUS group (noninferiority margin, 3.1 percentage points)

Rate%
) -® 2.5% risk difference, —0.6 percentage points

upper boundary of the one-sided
97.5% Cl 0.97; p<0.001 for noninferiority

® 3.1%

Safety endpoints

Incidence of contrast-induced nephropathy Incidence of major procedural complications
was similar was lower with

4 . y; X ~

1.4% 1.5% 2.2% 3.7%

Conclusion

Optical coherence tomography (OCT) is non-inferior to intravascular ultrasound (IVUS) for
quiding percutaneous coronary intervention (PCl) in patients with diverse coronary artery
lesions.

=] THE CATHOLIC UNIVERSITY OF KOREA
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which is better IVUS or OCT?

CENTRAL ILLUSTRATION: Optical Coherence Tomography- vs Intravascular

Ultrasound-Guided Percutaneous Coronary Intervention for Complex Coronary
Artery Disease

1.475 Patients With Complex Coronary Lesions in the OCTIVUS Trial

719 756 Analysis for Each Complex Lesion

- - 1
OCT-Guided PCI IVUS-Guided PCI Unprotected LM . P

Bifurcation disease »—I_l—l

CcTO —_—

Severe calcification |—E-—|
1

In-stent restenosis ——
n

Diffuse long lesion —im—
01 1 10

——

OCT Better IVUS Better

2-Year Clinical Outcomes

P =048 P =0.03

Event Rate (%)

Primary Death From Target Vessel Procedural
Endpoint Cardiac Cause Ml Complications

m OCT mIVUS

Kang D-Y, et al. J Am Coll Cardiol. 2024:83(3):401-413.

Compared with angiography guidance, intravascular imaging guidance of
coronary stent implantation with OCT or intravascular ultrasound enhances

both the of PCI.

[ﬂ;—:—:J THE CATHOLIC UNIVERSITY OF KOREA

JACC 2024-01-23, Volume 83, Issue 3, Pages 401-413
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Limitation: Intravascular Imaging guided PCi

2014 K-PCl 2016 K-PCl
(n=44,967) (n=48,823)

Use of IVUS, n(%) 12,846(28.6) 13,418(27.5)

Percentage Out of All PCls

(=

05 o°° @‘ ,&o‘ ‘«’.§>‘h ,\9\" .‘9‘6 & # No IVUS or <1% of PCls

& [VUS Used i 1%:5% of PCls
B (VUS Used in 5%-10% of PCls
B IVUS Used in >10% of PCis

Year
8 IWUS Use

THE CATHOLIC UNIVERSITY OF KOREA

INCHEON ST. MARY'S HOSPITAL
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Limitation: Intravascular Imaging guided PCi

» Longer-procedure time
» Procedure-oriented complications:
No reflow, iatrogenic coronary dissection,

and distal embolization

»> Higher cost

-'I:l THE CATHOLIC UNIVERSITY OF KOREA
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Limitation: Intravascular Imaging guided PCi

» Longer-procedure time
» Procedure-oriented complications:

No reflow, iatrogenic coronary dissection,
and distal embolization
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Cost Effectiveness

Cost-Effectiveness of Intravascular Imaging-
Guided Complex PCI: Prespecified Analysis of
RENOVATE-COMPLEX-PCI Trial

Transition probability

RENOVATE-COMPLEX-PCI

Meta-analysis
of 20 trials

HR (95% CI)

OR (95% CI)

Death

All-cause death after
PCI

Probability in image-PClI:
0.021; Angio-PCI: 0.035

0.71 (0.44-1.15)

0.90
(0.69-1.17)

All-cause death
aftor Ml

Probability in image-PCI:
0.213; Angio-PCl: 0.300

0.71 (0.44-1.15)

0.90
(0.69-1.17)

Spontanecus Ml

Probability in image-PCl:
0.007; Angio-PCl: 0.015

0.66 (0.23-1.90)

0.79
(0.63-0.99)

Target vessel
revasculanzation

Probability in image-PCl:
0.016; Angio-PCI: 0.028

0.69 {0.40-1.18)

0.61
(0.52-0.72)

Cost, $*

Medical cost at index
hospitalization

Image-PCI: 8005 (6352-8998);

6269 (4594-7337)

Angio-PCl:

Medical cost at event

Death from any cause

9235 (7543-10928)*¢

Spontaneous MI

7338 (7111-7564)7

Target vessel
revascularization

7292 (6988-7595)%¢

THE CATHOLIC UNIVERSITY OF KOREA

INCHEON ST. MARY'S HOSPITAL

Costs ($)

$30,000,

$25,000

$20,0004

<«

—-
on
(=]
=
(=

$10,0004

we Angio-PCl Cumulative Cost

== Image-PCl Cumulative Cost

. Angio-PCI Annual Follow-Up Cost

. Image-PCl Annual Follow-Up Cost

1
4

5
Cycle (year)

6

Circ Cardiovasc Qual Outcomes. 2024;17:e010230
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CASE

= Male/66
= (C/C:Chest pain
= PHx:DM/HTN(+/+)

=  Current smoker(+)

SiE THE CATHOLIC UNIVERSITY OF KOREA
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\:WM’\MML /\,,Jl /\,\JW

avE Ve

: :-é‘ THE CATHOLIC UNIVERSITY OF KOREA

| INCHEON ST. MARY'S HOSPITAL



/.-:lv fl-s;wﬂw_ o ?.ﬁ_
. 3 :

T,

=0

B )

Left main : 50% stenosis
LAD : pLAD Total occlusion, TIMI 0
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2.5/15mm Semi compliant balloon
Thrombus aspiration
Abciximab IC injection
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Diffuse LAD+LM lesion IVUS
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Dis. LAD Ref. Dia. " Prox. LM Ref. Dia.
3.14mm - - 4.23mm

Length : 60.33mm
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DES 3.0/32mm + DES 4.0/32mm in mLAD to LM
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Adjunctive balloon : NC 3.5/15mm in m-pLAD
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Adjunctive balloon : NC 4.0/15mm up 20 atm in pLAD to LM
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pLAD perforation (Ellis type Il cavity spilling)
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NC balloon 4.0/15mm CS emergency op.
balloon tamponing
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Oversizing of Stent & Adjunctive balloon
lgnore calcification
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Overlap site~pLAD mean Ref. Dia. 3.6mm
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Conclusion

» Intravascular-imaging improves clinical outcomes

-> |mage Is an important

Facilitator

"Let’s Go!”
- & . Improve clinical
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