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222014 (percutaneous coronary intervention,

PCI-& TS
%}%@ZXHE A]
WA (lumen)He o2k o

shato] B4 &yko] A

Agke] 2@k 27y Z sholc), #

(intravascular ultrasound, IVUS) &
(optical coherence tomography, OCT)x}
Aol ZRakE] itk AT ) GAkS d 1
=71, %"é, Wt 25 w2

sol] tigt wrk XA

W A=A HEg = AL Al

w4 7)(long) TAFET S thakoz 3 FAre g o
AFol RESET (Real Safety and Efficacy of a 3—month
Dual Antiplatelet Therapy Following Zotarolimus—
eluting Stents Implantation) % IVUS—XPL (Intravascular
Ultrasound Guidance on Outcomes of Xience Prime
Stents in Long Lesions) 177} A3 =] it} £3] IVUS—
XPL 9= =tufjollA] Zo] 28 mm o142 71 AHE A4
S A= sl= & 1,400 9] RS 523519 IVUS E
© @U2YE F=sH Alez 1 FAegstl 1d
& T Fa HEA AR (A A, 4 H
o] A2 2 s E R QIR AR IVUSHlA &
Brgaaol v FostAl AA TASATH2.9% vs.
5.8%: P=0.007), E3F 5¥7te] 7] A5 Bl S uf
o= IVUSw 9] o] 50] F-A H ATHF2 A ¥A A 2
A&, 5.6% vs. 10.7%; P=0.001),

il
)
ofX
it
o
I

ol A= thE B el v P & (chroine
total occlusion, CTO)ol| that FZHQ] JAto g [VUS—

CTO (Intravascular ultrasound—guided chronic total
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occlusion) A7k AJYE Lt CTOY| TAFEHFAlE
< AFEE 2 4029 0] 2 [VUS B dThrels 9
wo Al R 11 FARREAekglch 19 & A% *P”J(%l
o Ll frogt Aol 7§
1.0%; P=0.16), 8 A8 *Pd(*d%} A, A7

Al
1 73 P )2 VUSEAA 23t 1rashsd
&
Al

;q_ D]—Z‘])% OF

)
Hl

TH2.5% vs. 7.1%: P=0.035), IVUSZ A= o=
ol Hgl] Bt & glom F7HAQl S w0l
e em, ojof whet Als = 24 W7k 270l B A
tH2.64 mm vs. 2.56 mm; P=0.025).

¥

o] 8 U 5 dF= HYsit MAIN-
COMPARE (Revascularization for Unprotected Left
Main Coronary Artery Stenosis: Comparison of
Percutaneous Coronary Angioplasty versus Surgical
Revascularization) @0l A IVUS AR§--2 HIAREH0]|
Hsff Hr} W2 39 AMYES
Aol A e IVUS ARt Hoh S AFEE(16.4% vs.
31.0%: P <0.001) ¥ F8 A AFA(AY, Q-1 A7
A e £ WAE(19.2% vs, 43.9%; P <0.001)&

o, E3] 257 HHol A A4 F IVUSE B7he 3
2 2= E W7 (minimal stent area)©] 7] ol 39} WA
S AAPE ATkl BAE Qi =] ARl M1
H AEE AleS 3 $2) 403 S O C R 4 AFHE

a1, 1097ke) A7) =4

o

W7to] LCX (left circumflex artery) ostium 5.2 mm?,
LAD (left anterior descending) ostium 6.3 mm?2, POC
(polygon of confluence) 7.2 mm?, LMCA (left main
coronary artery) 8.2 mm2Et} 2 B3 Sxlo] 9=
785 relstA Az WAy o] SRtk 5-6-7-8 W2
S AAISE HE ek, ESF 2023690 2-AHIE 7Ho 2 X}
SR B A =25 T 24797 9] 51 9] A7 A S o
ot A AHE Y WS A2 AASHITHLOX
ostium 5.7 mm? LAD ostium 8.3 mm?). &z 57t

A oA IVUS 9 g3 st s 44e
Hlwsh= AR ElA JAFel OPTIMAL (Optimizatlon
of Left Main PCI with Intravascular Ultrasound,
NCT04111770), INFINITE (Intravascular Ultrasound—
versus Angiography—guided Percutaneous Coronary
Intervention for Patients with Left Main Bifurcation
Lesion, NCT04072003) A7} X3 ol 1 #H37F

FuT),

o= ol HF71A], 22, v HA HH, 71 ||y
HE, ohE A, A3, AEE HH 5o 9l
HE AlES v 1,639 9 A FE W G4 fEst
Al&(IVUS &2

2 FAuiAsle) 3% RENOVATE-COMPLEX—

2 OCT) =g

PCI (Randomized Controlled Trial of Intravascular
Imaging Guidance versus Angiography—Guidance
on Clinical Outcomes after Complex Percutaneous
Coronary Intervention) Q-+ Z37} W=t 2.1
o] 34 W 3 A Y I st Newt duxds

fust Aol Vs e AR} B AT AT,

2 7]ojs}a Q.
AR oA AL s Q) B ) A A

o= IVUSS} OCT7} Qo). % AR A4S Bsahs



100+

904 20— Hazard ratio, 0.64 (95% Cl, 0.45-0.89)
P=0.008
= 80+
= Angiography-guided PCI 12.3
g 704
g 604 107
£ 50+ 7.7
> — .
% 40 Imaging-guided PCI
§ 30 0 T T 1
O 204 0 1 2 3
104 s
0 I I 1
0 1 2 3
Follow-up (yr)
No. at Risk
Angiography-guided PCI 547 496 280 120
Imaging-guided PCI 1,092 1,093 591 255

Adapted from Lee JM, et al. N Engl J Med 2023.
O3 1. RENOVATE-COMPLEX-PCI $1722| Ut SUF(EX Szt Auf) Zat
Cl, confidence interval; PCI, percutaneous coronary intervention; RENOVATE-COMPLEX-PCI, Randomized Controlled Trial of Intravascular Imaging Guid-
ance versus Angiography-Guidance on Clinical Outcomes after Complex Percutaneous Coronary Intervention.

I 1, BESUSIE ZHEE st 22 L S AR Huet

2021 ACC/AHA/SCAI PCI guideline for coronary artery revascularization A1 7 e
!n patients undergoing coronary stent implantation, _IVUS can be u;eful fovr procedural guidance, particularly lla B
in cases of left main or complex coronary artery stenting, to reduce ischemic events.
In patients undergoing coronary stent implantation, OCT is a reasonable alternative to IVUS for procedural lla B
guidance, except in ostial left main disease.
In patients with stent failure, IVUS or OCT is reasonable to determine the mechanism of stent failure. lla C

2018 ESC/EACTS guidelines on myocardial revascularization A1 7 oH =

IVUS or OCT should be considered in selected patients to optimize stent implantation. lla B
IVUS should be considered to optimize treatment of unprotected left main lesions. lla B
IVUS and/or OCT should be considered to detect stent-related mechanical problems leading to restenosis. lla C

ACC/AHA/SCAI, American College of Cardiology/American Heart Association/Society for Cardiovascular Angiography and Interventions coronary artery
revascularization; ESC/EACTS, European Society of Cardiology/European Association for Cardio-Thoracic Surgery; IVUS, intravascular ultrasound; OCT,
optical coherence tomography; PCI, percutaneous coronary intervention.
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IVUS, intravascular ultrasound; OCT, optical coherence tomography.
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FHA 2= 2ol AL OCT= thatid /%1 Hlofe]
7HIVUSe] HIsf Zlch, $bA 153 RENOVATE-COMPLEX—
PCIL @tollA IVUSSF OCT7F W A=l A4 -8
g& Hel vt qlom, 202349 8Y fEAEElelA OCT
= 7}t ILUMIEN-IV (Optical Coherence Tomography
Guided Coronary Stent Implantation Compared with
Angiography: A Multicenter Randomized Trial in



Percutaneous Coronary Intervention), OCTOBER (Optical ZAeL 22 2,000 9] Rfof| A OCT} IVUS S-&=35}

Coherence Tomography Optimized Bifurcation Event AL v|wshgnh Ale 19 = grist 24 di Al
Reduction), OCTIVUS (optical coherence tomography— (A APy 12 3 A4 e Qo) vk
guided versus intravascular ultrasound—guided S uj, OCT9] v|gSAlo] Y=E]911(2.5% vs. 3.1%; P
percutaneous coronary intervention) A7+7} dgol B 11 for noninferiority <0.001, 18 2), E5} HHS A+
€ v} Qlrk ILUMIEN-TV At B3t 5 gl A O R AR ZAME = o] F5/do] dSE T
o Whe 2,487 9] ghxoflA OCTS d¥xds e (A& 29 & 34 R A g, 6.5% vs, 7.4%; P=0.50).
S Al Bluskel, Al & B7ieh 24 AHE W oA B4 T HH 2A) 1,600 HE thde
738 OCTHo A S25HA Aok (5.72+2.04 mm? vs, 2 0CTet d3xode 453 Aleg v|wsk OCCUPI
5.36+1.87 mm?; P <0.001), A& 2¥ % H7}st 1% (Optical Coherence Tomography—guided Coronary
A A (AR AFY, 33 i A2 A B S Intervention in Patients with Complex Leslons) ¢
2 O o 7ol I8k Aol & Hol x| F3l(7.4% vs, 8.2%; T AaprE 2024 W o=, O A5
P=0.45) =2to] F]a1 9t} OCTOBER ¢+ E45h &
A W Al vk 1,201 2] EAfof| A OCTLF 3=
TIAEEHEIIS ZIQ ofE 2N
& s A4S HlaLste] OCTZOIA A4 24 T B7ka SEHSHE B 0F 28
29 AR AR AP, 12 we ASAN w25 IVUSE H7Iet #sm o] 24 W7 WA upe} 4
¥ = 3z 1 B AR
) PAE 0] 74:(10.19% v, 14.1%; P=0,035)% W3}, SIS BT AT A2 B8 4TS B
SYjof A AaE OCTIVUS ATl RE Z2o| PAHED LAl & T7F Z18 =] o] grot, At wAE
Primary end point:
Cardiac death, TV-MI, or TVR at 1 year
5% — .
Hazard ratio, 0.80 (95% Cl, 0.47-1.36)
4% P for noninferiority <0.001
- 3.1%
o IVUS-guided :
e
2
© 2% —
a.
196 0CT-guided
0% T T T 1
0 3 6 9 12
No. at risk Months since randomization
0CT-guided PCI 1,005 990 984 979 912
IVUS-guided PCI 1,003 985 981 969 893

J8l 2. OCTIVUS ¢t Zat

Cl, confidence interval; IVUS, intravascular ultrasound; OCT, optical coherence tomography; OCTIVUS, Optical Coherence Tomography-guided versus
Intravascular Ultrasound-guided Percutaneous Coronary Intervention; PCI, percutaneous coronary intervention; TV-MI, target vessel-myocardial infarction;
TVR, target vessel revascularization.
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Flow Reserve and Intravascular Ultrasound—Guided
Intervention Strategy for Clinical Outcomes in Patients
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2} 22} 1,68278 22 EFH(0.80 olskel A9 Al
%) == IVUS (F4 W7 0] 3 mm? o]3lo]AY 3—4 mm?
I, A Balrh 10% 21kl A9 Ao whet
% oRE AASEZ 1:1 FRuAS Y A& oW
F S BE Aolof] ofsk Ak, AlAA, duA
= 59 TAES & ol A Zpol7} §lo1(8.1% vs. 8.5%:
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Al A WFEUTAE e 2SI Ales
< Hl ARE 4 ek AEA R AT - E R
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Take Home Message
1 TS B3 W A4 HA51E A% B ) AL o] YA Aol 8o ol FE AR
2. IVUS¢ OCT 25 £2 2= Yeldo] e E4 9 AleAte) Ao uet st o= 9},

3. ) W ) AS] 9 BAT 23S BIISHE thifm S 7S] AW Folm, olo] tie At Fuect
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1. ParkH, AhnJM, Kang DY, et al. Optimal stenting technique for complex coronary lesions: Intracoronary imaging-guided pre-dilation, stent sizing, and post-dilation. JACC
Cardiovasc Interv2020;13:1403-13.

2. Hong$]J, Mintz GS, Ahn CM, et al. Effect of Intravascular ultrasound-guided drug-cluting stent implantation: S-year follow-up of the IVUS-XPL randomized trial. JACC
Cardiovasc Interv2020;13:62-71.

3. Kang D, Ahn J, Yun §, et al. Long-term clinical impact of intravascular ultrasound guidance in stenting for left main coronary artery disease. Circ Cardiovasc Interv
2021;14:¢011011.

4. LeeJM, Choi KH, Song YB, et al. Intravascular imaging-guided or angiography-guided complex PCIL. N Engl ] Med 2023;388:1668-79.

5. Lawton ]S, Tamis-Holland JE, Bangalore S, et al. 2021 ACC/AHA/SCAI guideline for coronary artery revascularization: A report of the American College of Cardiology/
American Heart Association joint committee on clinical practice guidelines. ] Am Coll Cardiol 2022;79:¢21-129.

6. AliZA, Landmesser U, Machara A, et al. Optical coherence tomography-guided versus angiography-guided PCI. N Engl ] Med 2023;389:1466-76.
7. Holm NR, Andreasen LN, Neghabat O, et al. OCT or angiography guidance for PCI in complex bifurcation lesions. N Engl ] Med 2023;389:1477-87.

8. KangDY, Ahn JM, Yun SC, et al. Optical coherence tomography-guided or intravascular ultrasound-guided percutaneous coronary intervention: The OCTIVUS random-
ized clinical trial. Circulation 2023;148:1195-206.

9. Kang DY, Ahn JM, Yun SC, et al. Guiding intervention for complex coronary lesions by optical coherence tomography or intravascular ultrasound. J Am Coll Cardiol
2023:50735-1097(23)07816-6.

10. Koo BK, Hu X, Kang], et al. Fractional flow reserve or intravascular ultrasonography to guide PCI. N Engl ] Med 2022;387:779-89.
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Myocardial necrosis

Angina

Ischemia

ECG changes
Systolic dysfunction
Diastolic dysfunction

Abnormal perfusion

Time

O3 1. 5/ A HSH} 0IF 7[|Ete 2 Sh= HIESER HARE

ECG, electrocardiogram.
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Non-invasive functional test

Evidence of myocardial ischemia

Hlg2 A= o Qloks 2190, ol adenosine©|ut
nicorandil?} £ ofE2 WFEH A9 vAEd
A Haspptor A 58 S Heol @R/
oY o] BAE AP er e 4 itk Zldel 2A
AlA] 7tol= eofoj5 W
1! adenosine®|Y nicorandil¥} Z+
< FES YT & 7hol= FHHIE A e bt
e AL S FAll St AT 5
© 2). FFRE 0-19] H91E 7HH, a4 A& A3l
7= FFR 0.80 °]s}o] B

E<(revascularization)S 3= H1L
5l 9Jth DEFER (Deferral versus Performance of
Percutaneous Transluminal Coronary Angioplasty
in Patients without Documented Ischaemia) I+
4 FAME (FFR versus Angiography for Multivessel
Evaluation) A= FFRO] & SAtollA] QFARE oFEA]

27} 7F53kche AL, FAME 2 7= FFRS 8h43F &
W= AA S A oJolE Kot

o1 AR AFOIA ZoHA AT G FIRS 57
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Maximal hyperemia

Coronary blood flow

Resting

Coronary perfusion pressure

a3 2. 2K Aot o 5

FFR, fractional flow reserve.

317] QA= OhA 7)s3 =
2 oFAIE o83l A T2 AJEE Thaefof sh=dl,

adenosine®] Y} nicorandil

= AT 5 = iFRO] AU, iFR2 FFR
A Aol olek7ol WEE W A mlA|
S o] FastEl= AZI7E Sltks Aol A=

o, iFR—-SWEDEHEART (Instantaneous Wave—free

i)
iy
s

[¢]

Ratio versus Fractional Flow Reserve in Patients with
Stable Angina Pectoris or Acute Coronary Syndrome)
1 DEFINE FLAIR (Functional Lesion Assessment of
Intermediate Stenosis to Guide Revascularisation) &
TolA iFRE 283 WA/ E&o] FFRY Bl E5sith
L HuE gk, webs] @) 27223l = FFRI 3
iFR%E @a1s}ar ¢ich,

FFR 0.77

| & Ol|A|
P ke el HoleE olgs wYF P

N

Wl 7|58 EAS B 4 S+ AXAEH FFR
(computed fractional flow reserve, CT-FFR)o|H, 3f
QoA AA| Aol A &8st 9tk CT-FFR2 CT

Soi, F44 FFRIFE & 978
e

T-FFR €Jol|®= 2T M54 W5

SHA| A2k off= HH R QIS S ol 55—
S5 gAfollA @
AR}, s S5 —552 A ES vdSsAL 4
Ao 2 BRoIgE Bixtofl A A=2Ql A e e oF =
2|25 8| adk 229 519l ISCHEMIA (International
Study of Comparative Health Effectiveness with
Medical and Invasive Approaches)oll A & &=+2]¢]
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CT-FFR, computed fractional flow reserve; FFR, fractional flow reserve.

73
T

s}, nh

ol Xzt 27

al

X

Fof 29

;M
=
Gl
njn
I~

= Ego] "o ZER vl

A 7k AP 4RI Avkelo] 47} ol wekA 4

B

=
ot

Take Home Message

<7171 "

st

s

g

w

o] giet.

874

g& =0 o

Ashe

17



@)
>
P
O
(o]
<
>
n
@)
c
>
-~
c
o
O
>
—
m

s
1. Zipes DP. Braunwald’ Heart Disecase, 11th ed. Elsevier. 2018.

2. Virani §S, Kristin Newby L, Arnold SV, et al. 2023 AHA/ACC/ACCP/ASPC/NLA/PCNA guideline for the management of patients with chronic coronary disease: A
report of the American Heart Association/American College of Cardiology Joint Committee on clinical practice guidelines. ] Am Coll Cardiol 2023;82:833-955.

Knuuti J, Wijns W, Saraste A, et al. 2019 ESC guidelines for the diagnosis and management of chronic coronary syndromes. Eur Heart ] 2020;41:407-77.

4. Zimmermann FM, Ferrara A, Johnson NP, er al. Deferral vs. performance of percutaneous coronary intervention of functionally non-significant coronary stenosis: 15-year
follow-up of the DEFER trial. Eur Heart ] 2015;36:3182-8.

5. Nunen LX, Zimmermann FM, Tonino PAL, et al. Fractional flow reserve versus angiography for guidance of PCI in patients with multivessel coronary artery disease
(FAME): 5-year follow-up of a randomised controlled trial. Lancer 2015;386:1853-60.

Xaplanteris P, Fournier S, Pijls NH]J, et al. Five-year outcomes with PCI guided by fractional flow reserve. N Engl ] Med 2018;379:250-9.
Gotberg M, Christiansen EH, Gudmundsdottir IJ, et al. Instantaneous wave-free ratio versus fractional flow reserve to guide PCI. N Engl | Med 2017;376:1813-23.
Davies JE, Sen S, Dehbi H, et al. Use of the instantancous wave-free ratio or fractional flow reserve in PCL. N Engl ] Med 2017;376:1824-34.

Y 0 N

XuB, TuS, Song L, et al. Angiographic quantitative flow ratio-guided coronary intervention (FAVOR III China): A multicentre, randomised, sham-controlled trial. Lancet
2021;398:2149-59.

10. Maron DJ, Hochman JS, Reynolds HR, et al. Initial invasive or conservative strategy for stable coronary disease. N Engl | Med 2020;382:1395-407.




il

o|Folx F8 Ad¥ Abd(major
adverse cardiac events, MACE)e] +-2Jst7| S71st
ttu ®aEr} olgydl 38 AFA(ischemic event)Q)
Z7F 8912 3A G4 AAMS(acute myocardial
infarction, AMI) A2t 2pA| 2] 2E2} @ 13} A3 MFS

Fohs 78 9919l 9745 (plaque) 9] #HE iz 1]
FeH(vulnerable) B &

o
Z(rupture or ulceration)o]] %<}
Q1O 2 Lol & 4= Qi

4 B HAE(thromboelastography) & 53l 4]
AAS S| gollg BASEH ATl ofd &

3L 7} AlaL EA-8-sfoll Aol 7t
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TOPIC 3. A2 ZAM= SiX|9|
EH EH Of| A] oiJ_};Hyﬂz xl 2 izt

2l o1 =2 | mMol A8t |Lnt

A A} o] &= QI Aol HalEy Qle}, ez
oA wEEE FokRt sHAEskt aa[EeHd T
SpEe] 4, WA B H ¥ (non—culprit lesion) &
Shie] ft, ol 9L 9l 8RS Hthin—cap) 515
ol 7Hd45= 31d AR e fFolstA SRt o
23l B Qolo) gk %XH%(percutaneous coronary
intervention, PCI)o| 3|8 AMAS G254 =Y 4=
A o AQl A ' FAo] & = Qv whEhA] o] wE
ofe] A-5o] Y=ol gt

ol ol oR

a&

o] ZoA= 50% ol FaE skt v A
Aol disll A7lsEs Aldlshs &4 A5 (complete
revascularization, CR)®] tfat A2} o] S A|&sl= A

A % e AR g,

Gl

e

STEA A2 Al LA MZ(ST—elevation myocardial
infarction, STEMI)o]A CR& PRAMI (Preventive
Angioplasty in Myocardial Infarction), CvLPRIT
(Complete versus Lesion—only Primary PCI Trial),
DANAMI-3 -PRIMULTI (Third Danish Study
of Optimal Acute Treatment of Patients with ST—

Segment Elevation Myocardial Infarction—Primary
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PCI in Multivessel Disease), COMPARE—ACUTE
(Comparison Between FFR Guided Revascularization
Versus Conventional Strategy in Acute STEMI
Patients With MVD), COMPLETE (Complete vs.
Culprit—only Revascularization to Treat Multivessel

Disease After Early PCI for STEMI) 5-2] of 2] F2F2] &

PCI)7F AP IR 318 AM S frofotAl 292 21
shiTt webd 202349 -+ Aol A= COMPLETE 1+
CARRIAE 45 o|uf B4 ¥ W™ PCIE sk ¢
astal Qlek, STRA v/ds w4 Ve S5 (hon-
ST elevation acute coronary syndrome, NSTE—-ACS) 3
Ao 75 STEMIAE @2 744 A5l 7IRtsiA=
okoro 1} 5847 9] $A}E tjAto & 3t SMILE (Impact of
Different Treatment in Multivessel Non ST Elevation
Myocardial Infarction Patients: One Stage Versus
Multistaged Percutaneous Coronary Intervention) ¢+
oA £2r#<¢l CRo| 8 A=W AR (major adverse
cardiovascular and cerebrovascular events, MACCE)S
Sole 2IE HAAL, o7 HALER] HojHE B e

o vlEr Aol M vl AYE Hof CRE Halskal 9l

I 1. 2013 0|3 X[&2 2023 & XIEe| xio|

2013 AHA STEMI guideline

Cardiogenic shock (+)
multi-vessel disease

Cardiogenic shock (-)
multi-vessel disease

Immediate CR recommend
(theoretical assumptions)

Benefits of CR — maybe yes
Immediate CR - harmful

CHelass Tla). 2, 2 73RS STEA Al ofHol Alvtal

o] AMI MVD &#fof|A| CRE dalskal it

2 IHSEL| M-

CRefl tigh A& 2|3 2] AirEofA] 7H & 92 Al
014 £2F(cardiogenic shock) EHF oj 5o} A T 1
H PCIE & o) 24471 w4 B B PCIE & Al
Y3l=x] of¥Lolct, 2013¥ STEMIO| that n|=k 2] X of| A]
= AR 237} gl el S24HA9l CRE BHA] ¢
=5 Hustgithclass 111 Harm), fuFstd g Hato]
A SAR A HAAER AT W o]& 7|9 & g v
B} $toll4] CRol A A R § PCIof| ] st

L3 AFES ST AAE HA7] whigold, wE

A

%

2023 ESC guideline

Staged CR recommend
(Immediate CR - early risk)

Benefits of CR - definitely yes
Immediate CR - possible

ACS, acute coronary syndrome; AHA, American Heart Association; CR, complete revascularization; ESC, European Society of Cardiology; STEMI, ST-

elevation myocardial infarction.



STEMI®] CRe|l tjgt COMPLETE ¢1-ollA] 1] 74
HH PCIO| Al ol w2 A o5 ko] 7t §lal7] wiizell,
20234 9 Aol A= S22 CRE AlgE &
olt}, 2t % MULTISTARS AMI ¢1o]
Z S gite

A B

30
= L

%, PCL A A&
A A SHolA 5244 CRO HIEF4S Y5t
ek, 23] S22 CRatollA MI 243t PCT AjAl&
o] f+o5tA AA WA, BIOVASC A= NSTE-
ACS 3HA}= 235tslo] R8st At2 MULTISTARS AMI
Ao} vhE A2 ARG IRt A3} ST A Bl

A= 40% A ZRFE =T, STEMI of 5o} AR} &
TR HAY Thell= o)t AT $isih, 2 A1
At AH=9] F2 HA A= AR T7) FHEEA] ¢

< AMI MVD 2ol A @414 CR E= 52442 CR 5
ShUE A1 aLefstele Ao] ofuet Aol whet 244
9l CR 9A] TE3) & 2= otk Ae & s Asls o] &
= Ao WetEn A4 437} FRHE 2A39] CR A
o]l 8l A= CULPRIT—SHOCK (Culprit Lesion Only
PCI versus Multivessel PCI in Cardiogenic Shock) <1
Tol A =) v ek, Aol A S7424Q1 CRE2 A
T3 W 3H4 PCIT} vlwste] Ax; F47el 302 Ui
AP 32 A A & ¥ (renal replacement therapy) AH&
= 28, AT GA] ol =3kt miEel 2023
# A ™oM< index procedure A] A 2 W
a5kl Qlek, whebA] CR mIAI S Halgithal &

e D AR AR, AH-E AAs] B @AF PCI

I Ao R Qg el B PCL AAl&o] B4
J o} 2AgskelTh =

A 9k AMI MVD 2H4}9]
OF 8—17% ol A @A A =2 115 PCIE A3ttt 1
[7-o| A= 32.3%7} PCIS
o] Aol & HojE Aol o= 4dl
4 &35 FRIRE SpoA MVDO] B | 420t
HEO| Erh= S AlARRITEH KAMIR-NIH A E4 o
T A4 235 FHISE STEMI MVD EH2}o| 4 CR
2 A I W - PCIwtt wwste] 1d AFgEY)
PCI AjAl& SHA A S-Lgt Autg Bt B2 oA4

i
32
o
|d
fu
L
1o
N

o=
2 QIR 7] 91 vt A/ £3 SRfollA T
e Y 7hsAE ok A ufellA A
o1 &7 A ik T FHextracorporeal membrane
oxygenator, ECMO)& A3t AMI MVD SA-E thit
o2 7441 CRY} 734 ¢ ¥ 3Hy PCIE H]w
5H= RESCUE-SHOCK (Revascularization Strategy
of Multivessel Disease for Patients With Acute
Myocardial Infarction Complicated by Cardiogenic
Shock Undergoing Veno—arterial Extracorporeal
Membrane Oxygenator, NCT05527717) A7} Xl %]

51 9lom, ol 4Q1Y £3E B BAH CRY of

Aol Hisf o dokE == = 7187t 2 A o= 7]dijie

2 1S =2l Y

STEMI Skt A A e W PCT tfm] CRO| &t
£ g 729] AsolA] Bl A T ¥ PCIE A
7L 7ROl shue AlsAE 29sS
B AJZHA 4 (visual estimation)2.2 50% o]4<]
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Fafo] YHE BH(EGE F=5, angio—guided)°]
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PCIE Al3ah= o], thE shb ¢Fe] A (pressure
wire)2 ©]8-3to] FFRo] 0,8Hth W2 Ho(FFR =
3}, FFR—guided) PCIE #3jsl= Zlo|th (1™ 1), FFR
<= A5 99 A4S Ak Y 58 (maximal
hypereml:al)E §41517] 95 adenosine®|Y nicorandil
7 2e ok Fhe Eelske 5o 247} Basi

£3] STEMIGIAE H)44) Pl wlo] @77} 2astol

FFR =3} CROll sl 74 2]¢1 AlAde] ek, FLOWER

MI (Flow Evaluation to Guide Revascularization in
Multivessel ST—Elevation Myocardial Infarction)+=
STEMI A4l 29% F=5F CRY FFR =3} CR&
Hm R EAS) AR AA FUH A, 47

Mz 7198 A BH<4(urgent revascularization) =W

oAl FFR =3} CRO] 9% =3} CRo] HlaLsto] &
7

FFRO| AA| =2 ot} A Yehhe 4= k= -2 tiizol o)t o] 5= USSHAl AT CRE 96% =0l Al H
IVUS or OCT-guided CR
FRAME AMI 2 (NCT05812963, STEMI)
1 IVUS vs. FFR
COMPLETE 2 (NCT01740479, STEMI + NSTEMI)
FRAME AMI (STEMI + NSTEMI)
: FFR-guided CR better
(death/Ml/revascularization)
Angio-guided CR - FFR-guided CR

FLOWER MI (STEMI)
: Angio-guided CR = FFR-guided CR

COMPLETE (STEMI)

: Angio-guided CR better COMPARE-ACUTE (STEMI)

(CV death/MI) : Immediate FFR-guided CR better

PRAMI (STEMI)

: Angio-guided CR better

(CV death/Ml/refractory angina)

CVLPRIT (STEMI)

: Angio-guided CR better
(death/Ml/heart failure/revascularization)

:EI 1. AIZI.71AH7< |_'_|-311|- X|§|- gl_l-xl-ol Hl Z4A H I-E'_I_1 |§

aOL—o-

FRAME AMI 2, COMPLETE 22} 2+0| s4xlf ZIgf Zol 0,_1—?9 4% NCT kel

(death/Ml/revascularization/CVA)

DANAMI-3-PRIMULTI (STEMI)

: Staged FFR-guided CR better
(death/Ml/revascularization in
non-culprit)

Bofl chet 2712t Zut

o E HFslct

COMPARE-ACUTE, Comparison Between FFR Guided Revascularization Versus Conventional Strategy in Acute STEMI Patients With MVD; COMPLETE,
Complete vs. Culprit-only Revascularization to Treat Multivessel Disease After Early PCI for STEMI; CR, complete revascularization; CV, cardiovascular; CVA,
cerebrovascular accident; CvLPRIT, Complete versus Lesion-only Primary PCI Trial; DANAMI-3—PRIMULTI, Third Danish Study of Optimal Acute Treatment
of Patients with ST-Segment Elevation Myocardial Infarction—Primary PCI in Multivessel Disease; FFR, fractional flow reserve; FLOWER MI, Flow Evalua-

tion to Guide Revascularization in Multivessel ST-Elevation Myocardial Infarction; FRAME AMI, Fractional Flow Reserve vs. Angiography-Guided Strategy for

Management of Non-Infarction Related Artery Stenosis in Patients with Acute Myocardial Infarction; IVUS, intravascular ultrasound; MI, myocardial infarction;

MVD, multi-vessel disease; NCT, National Clinical Trials; NSTEMI, non-STEMI; OCT, optical coherence tomography; PCI, percutaneous coronary interven-

tion; PRAMI, Preventive Angioplasty in Myocardial Infarction; STEMI, ST-elevation myocardial infarction.
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STEMI gHatell Al 29§58t CRe ZobA HaLshlal

rJ

(class I recommendation), 7 = HwHo| s Uz}
A PCIE Al wf v]4 A I O] FFR S4S Hi

5}A] kttt(class 11 recommendation). FRAME AMI
(Fractional Flow Reserve vs, Angiography—Guided
Strategy for Management of Non—Infarction Related
Artery Stenosis in Patients with Acute Myocardial
Infarction) A7t A= AMI MVD 8ol 3.5d¢] 3
717t &< FFR #-=38F PCI7} 29« F-=oF PCIECh
AL AR, A2, PCL AAls SHoA
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FRAME AMI:= FFR 853} PCI7} ] 22 ¢35
d o] 8= A A5} FFR 24 of W3t core laboratory

= 2%

7} 913 QFR (quantitative flow ratio, angiography—
derived FFR) 319 4] A5 Sl Alexte] Al2H4 =
ol 50% ol Fao] Holr2he oF 30% Jrof A}
o A= QFRo] 0.8 o]0l ltt, 12l o]f 2k} of| 4]

A% A0 X451 L 9Bk MACE7} 44 o]
A} ubEle ATHE ROFATH12.9% v, 3.1%).

2 QoA 2AZ AL E COMPLETE ¢1t9] 3
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ol tfs)] Ak =4 (quantitative coronary
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oz AgEgh T3 3 Y ZS3k(intravascular IVUSE &8l 2’IE JA4 H7HE & of|folt}, o] = A
ultrasound, IVUS) 4%3} CR¥} FFR $-%3} CRS H] T-o] A7t y2thd A B Fsh= CR ol of
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pacs

3 (intra—aortic balloon

pump, IABP), ZAuW3 fﬂ]ﬂ&ﬂ-ﬁ%’—%(venoarterial

extracorporeal membrane oxygenation, venoarterial

ECMO), Impella®, TandemHeart® 5| t} EHEHof

ECMO IABP Impella® TandemHeart®
H2 Hx2 L/min 4-6 0.5-1 255 4-6
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ECMO, extracorporeal membrane oxygenation; Fr, French size; IABP, intra-aortic balloon pump;

Adapted from Guglin M, et al. J Am Coll Cardiol 2019.

RP, right percutaneous.
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Impella®= Aldbzek Bz Awo| we}l Impella® LP
(left percutaneous) 2.5, Impella® CP (cardiac power), WO =3 Abela}

Impella® LP 5.0 5-2] oJg] f-3o] it} LP 2,59} CP+=
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ofx
i
R

N
M
off
:?é
™
o>
oF
=
M
Y

S 12 Fr 14 Frs] ZRIEE Ak ste] WlHem A8 0 o agsie 944, X454 Alelest Baolthad
7 S0 LP5.0S 2 Fesl AAES Ao TEAL ) gt sheel st spangel 92is] shizel 344 53
TEHEE HUAH AL IpellaTE TIERSE HU g s mat govt AEARA Age) Bash)
4wy, ARANAF, ATEE SN BIE g ere) ol Sk [ABPSL vlael A Bl
24 SAHE A= Tmpella® RP (right percutaneous) o] 2 ool Belahd A F HAE O AR
g Hgolol $AU HAS B 4 Uk HT ATIN g mors ey

E
o Wejsre A Ee] AM A7

ik, she 24 ol 3
o

ARsHE HAA SRS HA g3t A7) giie, Zel ECMO2| E2| % MSS
= ECMOE AR 591 Srjof| A HAA SH73) Z7F A4 A &3 SRt A ARES = Q= 7IA1H <8R x
o] XY o Impella®& o] AHEsHH APGES TAAZ A F IABP+= Alg-2 AL ARgs1A] ¢kor Impella®,

2l 2. TandemHeart® 24l
T FUE IHEE HEYUS Sol| ZHA| AXAZ| D €7 REE 7HEHE & SUo| AXAZ] T HZsks fAM, X|SY Mejret 8

Z2 Paslof 9ict,
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TendemHeart™s= o}%] ol AMgSH 4 gick, Wl EAue Sa) $aluo] AXs L B8 458 eEHE
>

A =] el A diE ECMO7E ARS-=| AL glom 3 15-19 Fro| 27|12 2 Fuo]] AXAZIc}, $-Ao)A]
Qlofl A= 4191 &3 Aol A ECMO7F 7Hg Wol AHg- 2lE AL 52l 7HH e E 55l YAl HE(centrifugal
w3 giek, ECMO= 7HIE At A1l whet A7t ) pump), ECMOE AA 4% 7lHES Ea) A2 FHo
£ FAlo) B %8} AW (venoarterial ECMO, VA— 2 d77F g9 ECMOo|| d4d 7kA Edt(gas
ECMO)#} -7 of| F2 ARg-5F= AW F (venovenous blender)= Ab4o] SheRe zAsbn, whEDRY oke 7}
ECMO, VV-ECMO)°| gler] Aol &3 eAjollA= A Aol AU FHol| AaS Tl o)iksiel

ST HCMO7F ARgdrt. EOMOZF B2 7114 = 22 A7jsiA) =ch BOMO 94 o] e 3jd 4
ok 2k x| o} v wate] 7hA) = B4 A SAAS (revolution per minute, RPM)E ZAs}o] o]o] ulat
Aol Bk glon £ 4-619 w2 @RS 2 ECMO°JA Hzdh= Bt dFe(iter per minute,
2% 4= drke Aotk 1), LPM)S AAT 2 9th HEHOo 2L ECMO Bx 8
ECMO®] 87 89148 71 17-23 Fro] 37]2 o FHLPM) At A EHH(body surface area)d

EE AN

#F(LPM, liter per minute)

HEHX T ¥ F(LPM/body surface area)
= cardiac index

12 3A: Adapted from Guglin M, et al. J Am Coll Cardiol 2019.

2l 3. ECMO2| 32| H 7Y 24
FadoM 2R/t R0 HE ECMOE MM Z SU= Sl Maste g7/ Aol SSECHA). 2a HZ(E). et ECMOOI Z(C).

EOMO (Dl ECMOR} 928l 712 BRICH(E). 25 o8 8ol BIIOR Lol felelf, HEM S5 42 Suoo| 74 Jiclel, Haiy
SHME: SAlgoIMO| F2 FielE). BZ0| RPMS X slo] LPM U o] | E BR0| 02 X HRUS AW 4 9lon, 8RS K57
EEf ol SAHE MAS S8 SINEICHE),

Ao, aorta; ECMO, extracorporeal membrane oxygenation; LA, left atrium; LPM, liter per minute; LV, left ventricle; RA, right atrium; RPM, revolution per minute;

RV, right ventricle.



ECMO H% d&&(cardiac index, CI)S E3] ECMO 7} (bridge) 5 Thofst A8-=0] glon, dutzo] &
o] 388 HYEHHsH HH(1H 3). AA SAjolA= 1 27152 ® 29 71&
ECMO H 3-4=RPM), 7k Sdlt]o| A 9] Aba o+

Fat 7k (sweep gas flow)E 2Asto] Sxjoll A H4

ECMO2| YUAIH st

St A4l IR (perfusion), AFAE A gatal B3 o|4kster
AA7IA] 4114 o)A ECMOE 2313t 71414 &=
2 FEE 245 "ok, ECMOE ti i Hujzo g A

SRz e Agol Bape] AEES FIMAE 2
A wEsich goly &aet o] FAT AL Hol
v 439l ARo|E BPHAL & AYES Holk: 3

ARLONA 71A1E] BEE2ZAE 288 Aol tie A

o
T4 g A9 peoE F4 tol 4 AdEE &
)\

ECMO= FEA|5o &8sk A4 &35 xgstH A A A4S A 2 At A2 894, 7E
AHF +=3Hresuscitation of spontaneous circulation, o7 u)o o]#e ¢o]y] ot} X 7| mord
ROSC)o| FEE|A] o= AHulaAs AR 9 A% 0]2]9] ECMO—CS (Extracorporeal Membrane Oxygenation

i 2, ECMOQ| 2 X33 37|15

2=
1o o
.

>_|_
mjo
o

AN £3: B4 A2BMB0| SUIE BHS 2 USA|E, IAB
A

o P S 1Al X =20= BHS0[ §
« A& $== 0|=(postcardiotomy syndrome): AE|7|2| O|E0| E71S6H 4<
=

- tl71S9 XStz elgt ofMof ALZol RiCtE
o« LAl AlT10O]
Ho oL /.
+ &% 04 EEE A 014 01%0] 7| 0]4) A7|5 2

A ol4je] 7t
| Ry

D HHSY BH HHAS AlH 0/F)
HEHMTSO| w2 Aoly £3

- Qlat0f 2 AYX| Z2 Aold 43 (EHO| Alo] ofd HP)
+ 205 0[4 ROSC AEHE RAIZ 4 ot HH=sl= AX
- 7| A% BE0| HAAS, PUN A HI PEASI ZS
- ¥R ROSC EE Bi=els M By

2715
- ECMOS| OIS Ah2#3H= OI3Hs| Meft Fy| MBS0l I 7h5A sl
- BRI B X|2 SEO| LA Y7L HE0| SIS = A
- FZT0| ALBO| 2717t U= ALY 94, #Y £, 31 Fof)
« A = T 0] AJo] LR HRIOIA 0]4] K| HAO| E[X| 22 A
- UE S| H20| EIH5E AP
- TN 2
- Z50| STl Hef ZE, WY Pt
- B30 S et 62E
- 24 5 552

x HEHAIEStS| AlolM A3 73| ‘B Alold 43 0| E(2021)0lM £7 % o183
ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon pump; PEA, pulseless electrical activity; ROSC, resuscitation of spontaneous
circulation,
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in the Therapy of Cardiogenic Shock) % ECLS—
SHOCK (Extracorporeal Life Support in Cardiogenic
Shock) 4+ Z3t dA] ECMOE AHHo&2 AMEFS
o AEEolA oS HojF=A] Hirt. ECMO-CS o
T-= SCAI (Society for Cardiovascualr Angiography
and Interventions) D ©]4}2] &2 Al 43 3} 117
B& o ECMOE v 483t w3t oFaA|ws W
A dke ro g mzloujAsleitt 1 Al 30 xlof] o
Aoy ofgt AR, Hulas, 1 9] 7]

ofFehe 4

ECMO9] #&-2 Ald] A3 E|ojoF B Hasla

Al
40
glom, A ANE SlhAL 37129l A viio]

Take Home Message

o
L

1.

o,

ke "é AR 7P A FEi=

A.Z.jl],

1:12 o>

th
o

2. OFEx] Rof| HHSlA] ¢kl HE= A Q1A aTol|A] 7|A|A 3R 2R =
A wrolt), o] & ECMOE S ejofl A Akgafo] 271811 glon], 3

AR o,

T AAE oS oy Wil W] oS EHT © HIHo] T, el

Akl A3 271500 tal REEA] <430k gitt,

E A5t S-asHA AN 7St 71 A1A 2%

iz}
of

aatch |4 AJA a3 digt ECMO2] 4-8-2 3

of] 713
%ol ¥ AW (team approach)o] F835hH, ¢4
A& QAl= 11 Ag53 F7]5ol tist HEkst oslE

FO= AFsfof gt

n
R

9] A (expert consensus)©l HFEHS

Hm

HE

jus)
-

o] of 7] gHA| o] 917] wiite]l o] 2 Q18] ECMO AHgo] &
ol AR BZEA = o=tk 34719 A 2 &
Zpell A ECMOE #-8-3te] 3.2 QIgh A4 9 4l A7)
o A Fol 1, o] 3]5E =
SFA U (recovery), 41780l SEE|A] Hol= 9ol A4

1 2A2] (ventricular assist device, VAD) 5.0 AA}F o]

o
>
o
2,

Al 2|2 A2 93t 71 (bridge) &

AU APFE©C] 40-50%01 EotH, 60-70%2] A= 34

ARl Al
A ol A ARgEol

= (perfusion)

0= [ABP

A o Alolut Al zA ok 2L A A=A
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ToPIC 5. Z}=7b50l /Ched et Alstof| A
| 2SR 3= H|W

o e SRfol A FulA S HEA

>

=)

(percutaneous coronary intervention, PCI)3} A5
9-3]<x(coronary artery bypass graft, CABG) & o]=
o o] AL 1<t A Aet A 2}, o))

29) QAPAE A3, Ay Fad Wee Badel &

3T

4o

flo

o] 9l 3krjo] A= PCIHTE CABGZ} $-

N A, AR, ADANE, HEF, 98 A

(revascularization) 5] 4z} 2Lz o2 Hi-tko) u}

gro] ofwl 7-p-ofl CABGe} F5o HilseA 5& &

w34} G,

CABG vs. PCI: & A7 Ztet 7jo|=2f2l

20219 vl=4ete] kol Eaele vt o] CABG
S WSSk 1) 5 A 571 71s AelEhid
d

o
128 35% VTS B PR A S84 ARS8

o] &

- O

S CABGo] 293t S-HQ1 A9, APGE WHE2191 A7)
F&S F017] §18) PCLETE CABGE $-A4 o2 At
CHclass Ia); 3) ol CADE FHlet A3t &3¢
- CAD= @ A7llgol Bagt sxfol|l A e AEa F
& $l3 PCIET CABGE A8sl= A& Hugith(class
D); 4) SYNTAX (synergy between PCI with Taxus and
CABG) score >33°] ai@¥)= A= CABGE AlEieh
Chclass Tia); 5) QP 5184 4423 Sl 4 374)
T8 W] gt @ato] 9lon CABGe| A@et
sfFehA] 25 7H] 2Rt AEES TAlsk] fIEl
CABG7} gHe] 4 == 3lt(class 1Ib).

)5 J Am Coll Cardiol®) 2|3 R0 4= PCI2} CABG
o] oghof sl =2J5t vl it} Y =wolM= e s
d(inducible ischemia)S A|=:dH= Zlo] JAFH F-5
(flow) 582 Bs)E= 7o), PCIF CABGE F4°]

gstel A} glof 7o) ofate] gleka FHTh A

= =4
NZE HE dlE 4= = CABGY} PCIEL ¢ & o
Zo] ttd W 2 multivessel disease)
X

si24e] 4712191 9 Aol Aol 2 4+ ek sl



v EXCEL (Evaluation of XIENCE versus Coronary Mz|st™ QE5t PCl vs. CABG: FAME 3 ¢4 Z1}

Artery Bypass Surgery for Effectiveness of Left Main 22 & Ao A FFR (fractional flow reserve)2
Revascularization)} NOBLE (Nordic — Baltic — British o] 43+ A=|8lA S5} PCI (physiology guided PCI)E
left main revascularization trial) A+ 23t Y 2k} 4= 519510 3kaLo] ATy} HAE 2 9)So] BT 9lrk

Z9] gt A AaE 2, H571] CAD -2 H|g olo] wial 8712 EWASo|A FFR 9% PCI9F CABG

8 eIl Al PCI2E CABG Afelel] -2lgt AFE Afel o] A= v|wsH= FAME (Fractional Flow Reserve

= R AoR Bl meps steseeloA s o versus Angiography for Multivessel Evaluation) 3 ¢
3 e Aol POL o) HEEE MU A F L e sy sy am mae 8 acel A
g]Aolgta AFstar et 1) PCI7F CABGE 7153t 74 | e A AT WEZe] B3 Ave 2 7
. 2) I SR BHER R ST ATET IS ) ok ek, e 0L ¥ 42ANF ot B
o] &= ZH$(class Ila), Flolout AFT Ul MEE MRS A o2 3 7k A

A7) AR Fo| Eeele] Wik th2AL A )L ot gigint
A} oJ ol A= PCI7} SAlZ oz A|gE]= A7) )

EXCEL @7oJH= Holz u} qlizo] 47141 Abe

(CABG 9.9% vs. PCI 13,0%)3} 2pdHa] A7 A4 (CABG ofEx|zol Zd
3.5% vs. PCL6,8%)2) % CABG7} -8}k, $ixte] 2021 1]A1gsLs| FlolEalelos dEA Alazol gl
Aol & F 34 TS L HEFCABG 3. T% vs. LA o] m2 ok A RS AASHEE AEA ATet
PCI 2.9%)°] 2 CABGE| S A= 2Ao| & 9% A} wat 2EZo] 334 A= sxlate ET Asto)
& 71%)7] wjEoltha 1), w4 CABGO] HEsHH) He A9 A4E E2(heart team
(A) Death from any cause (B) Stroke
1000 50 _ 007 o .
o0 0dds ratio, 1.38 (95% CI, 1.03-1.85) o0 0dds ratio, 0.78 (95% CI, 0.46-1.31)
g0l 154 o o 4 CABG
2 70] 13.0 AR 2o
5 10 9.9 s
7 607 7 60 2 PCI
o o
“5 50 5+ CABG ...6 504 1
& 404 . & 401 .
g 301 o 12 2% 36 48 60 g ¥ o 12 2 36 48 60
S 20 g 204
104 104
0 T 1 I T 1 0 1 g T T 1
0 12 24 36 48 60 0 12 24 36 48 60
Months Months
No. at Risk No. at Risk
PCI 948 902 368 841 810 545 PCI 948 896 858 831 799 534
CABG 957 889 865 844 815 596 CABG 957 879 851 828 799 583

Adapted from Stone GW, et al. N Engl J Med 2019.
2 1. EXCEL ST0l|lA 57 =X ZHEH A| AMUE(A) & LSS LHE(B) Hlw

CABG, coronary artery bypass graft; Cl, confidence interval; EXCEL, Evaluation of XIENCE versus Coronary Artery Bypass Surgery for Effectiveness of Left

Main Revascularization; PCI, percutaneous coronary intervention.
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discussion)& 53] PCI 3 i vl 33} of2X|28 245t o4 MR gtk o] S Sl e Agke] X
T2 H1slar Qtk(class I). ©]+= ISCHEMIA (International T4 PCI?} CABG= A7] AEE, 74 AdW o)At
Study of Comparative Health Effectiveness With Medical S (AT, AlTAM L&) 3o kol Hof 9lo] §-2l5t
and Invasive Approaches) 75 A= g 3o k= 2Fol7} glo] M ARG 7hs5le) whaha] AR At =
oHgA| 29| $a40] 72 Aol S AR, BB AL ety SRS e
sto] AH E2o] asitt, £ A mile AEgh] 3l
zg of Aol A WA gl A 71Nt A HE Algshar, ghAket
#2742 PCI9F CABG Ak v|wst ot Anso 7} &7 2te) HigkE Aefshe @94 A W49l shared
2 oo ok 98] maule] 2 gyt A)-, agla ohE decision—making©] % @ Q3}ch
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4. g AgolA CABGS PCle 27 7hsdt A= o, 48 =8 9 &Aef 983 7k shared

decision—making®] & 835}c},

sos
1. Farkouh ME, Domanski M, Sleeper LA, et al. Strategies for multivessel revascularization in patients with diabetes. N Engl ] Med 2012;367:2375-84.
2. Stone GW, Kappetcin AP, Sabik JF, et al. Five-year outcomes after PCI or CABG for left main coronary disease. N Engl ] Med 2019;381:1820-30.

3. Holm NR, Mikikallio T, Lindsay MM, et al. Percutaneous coronary angioplasty versus coronary artery bypass grafting in the treatment of unprotected left main stenosis:
Updated 5-year outcomes from the randomised, non-inferiority NOBLE trial. Lancer 2020;395:191-9.

4. Thuijs DJFM, Kappetein AP, Serruys PW/, et al. Percutaneous coronary intervention versus coronary artery bypass graﬁing in patients with three-vessel or left main coronary
artery disease: 10-year follow-up of the multicentre randomised controlled SYNTAX trial. Lancet 2019;394:1325-34.

5. Head SJ, Milojevic M, Daemen J, et al. Mortality after coronary artery bypass grafting versus percutancous coronary intervention with stenting for coronary artery discase: A
pooled analysis of individual patient data. Lancet 2018;391:939-48.

6. Lawton JS, Tamis-Holland JE, Bangalore S, er al. 2021 ACC/AHA/SCAI guideline for coronary artery revascularization: A report of the American College of Cardiology/
American Heart Association joint committee on clinical practice guidelines. ] Am Coll Cardiol 2022;79:¢21-129.

7. Doenst T, Bonow RO, Bhatt DL, et al. Improving terminology to describe coronary artery procedures: JACC review topic of the week. J Am Coll Cardiol 2021;78:180-8.
Serruys PW, Ono M, Garg S, et al. Percutancous coronary revascularization: JACC historical breakthroughs in perspective. J Am Coll Cardiol 2021;78:384-407.

9. Zimmermann FM, Ding VY, Pijls NHJ, et al. Fractional flow reserve-guided PCI or coronary bypass surgery for 3-vessel coronary artery discase: 3-year follow-up of the
FAME 3 Trial. Circulation 2023;148:950-8.

10. Maron DJ, Hochman JS, Reynolds HR, et al. Initial invasive or conservative strategy for stable coronary disease. N Engl | Med 2020;382:1395-407.

34




HA o4 | 02 ZHAHNHEHATZA T2 ISCHEMIA HH79 F7t At

- = Wos He S T o W OB @ g
ﬂll_ =L AV n@u M,)IM ¥ T = % ~ X° 7 oF Wo o~
._._._._._U o o Y N B . W & I
ol X oy X E: B R T ~3 =)
NE ﬂ%@m@lﬂ.&ma%ﬁﬂ N
o = BB oo B2 H W Mo% e I
el - S I N
7 Of = N o 2 © T % Wl O I & o0 X
__A_|M PIE2 Y gme X mE T 5w =
) ~o ~X o — S mo R o . ol oyl mv._o IH
— W LRy 2w e BB oS Ix
ol = A I TR N Ny
! ) > © ~o H_l_IT_OLl 71|
_J_IN T E g B L o Mo oo § B
g TR m o e i 3° X0 M OB e
8 O I I L A= R
oo oW 2 N SO B o A o5 KT M
oL B 5 A gl m o <
Alﬂ W.duzmﬁmﬁ#ﬂa/mﬁ ﬂumluﬂ m.mw
= B I 0 p i 8B 8Ty o RE
11 B g ol S oaE PR og s 20
S EEEEEEEEE N
L Sy BT EEAEL PR EOT o
O Bp I RGP AT g ¥ER Ao
19p) V X 8§ 9 2 A )5 o P F T O o T
%%iﬂﬁ]ﬂm,@wmmmﬂ%wﬂi o

.- ® O = I — = " o
A P 2T 2 EE ST T N __W
X5 T e = S & el X

] ° 8 O B @ k- P X
oy T B L' S22 o B
of . o 9 o xHE < ! m E ol m_.nmo B @IL

SR B omm £ gy o X e
®O< - A - -0
Hooe o R R SR AR ﬁoTaﬁxq
o X B w Tl 5 @ R
%Eﬂw_xm_xucmﬂ_gmﬂmuw%ﬂ

X X
srgtdgzcistecbyy .
= L S gt e K e o™ BT i P
clETEde I e AT LR g
e T um_ o E L F BB W g T e
E =3 JLM A PM =y = = 0% No <o % 5 oy B
Mool =B X Ko W_ mw g o U xEOR &o < <X ¥ oz
BEEE SR R LSS PTER.
‘1_]_'1_| L — ﬂ‘l =) X
N N~ OB Mm w_m.w xR £ 2 = o N To .A.m.o X m-w_m J|

e Xw ST ew g oz Me oL
ciHPaex P EEEdgcd e O
T = = R ~ (LN~ o)
wEAoﬁw@oﬂb%ﬁmmﬂ%oﬁ%_.%%
= o R o T 2 & @ o b ew w X

X WY BT L4 83 2 38 PR H P

Al
=

S
Tl

,1

96%2] gt

L

SAEol T4%,

GESURE IR

9

ek,

|

A
L

Hoj
Atk FAE A detolA

=

=

I 2}o]
Holx|

RS

9

9
=
=

FHunprotected left main

R

3] class [MI-1V

3

=

H, A

coronary artery stenosis)®| 50% ©|
(left ventricular ejection fraction, LVEF)

A4



e
>
-~
o
(0]
<
>
(2]
e
c
>
e
c
o
o
>
-
m

36

WU -2leo] 26%5 AR AR AT
2% T8 A WY A FAsS LT o] 4
-0l ISCHEMIA—-EXTENDED (ISCHEMIA Extended
Follow—up) AtellA] 5. 799] F9] 4 717t &t APd
£ ANs vlasigled], o] Afole o o 1 AFE
2ol 7} A ATt

20234 n|EARFE} 5] 2ol ISCHEMIA X|2 24 o
T7h R E R, o] Ae SAlE A Aol A siE
8H4] &H A B (complete revascularization)2t 7|54
A AEFY] AavE vlaglon, 1hE sddtke vl
o2 H717} o] Fofl At F

B
Fo171 g2} 5 58 4% A DA
=
=

TR O B oH T= 4
gt Apol7h FAH 0= FoJsHA] QShTt A= Eet
3L ISCHEMIA ¢1tollA SAfls 941 A=hate) 2 2hat

FHsAM= deAw A A

SAeel vlsl vl Esde Ko,

>~
N
S0
o
AN
N
N
2
ro
BN
of,
>
h=

i

ral
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0|22 ostAt | CTL| EtHT}
ZI=(Godfrey Hounsfield)

LHlrko] Ajzolt)t &3 LHOJShAS mRNA (messenger (coronavirus disease—2019) BAI-S ofj & w2 7]7to]| A
ribonucleic acid) HAIS TS 4= Q)= YA 7S 24 23 4= Q1%7] ol
gt Hio] @ Q€| A (BioNTech RNA Pharmaceuticals)®] 7} aEithy A% P A 24 gt 9lolon T
&l 7|23 (Katalin Kariko) 54 AR, wl= sl So] Q7 7310|9272 At 1000]W Btk A1 B
olyold] ot =7 <fo]=THDrew Weissman) <=0 Holg 1379] 1M o]aka} Srako] QIQITHE 1), of7]of=
A ==k, ol50] 7IEE mRNA 7|2 COVID-19 At 10320 ThHEIE A= o] g R} ol =Rl (Willem

B 1. AR B Holst 2AKIeL 1 Y

Year Author Prize g
1912 Alexis Carrel Work on vascular suture and transplant of blood vessels and organs (:,5
1924 Willem Einthoven Electrocardiogram %
1953 Hans Adolf Krebs Citric acid cycle (Krebs cycle) (%
1956 Werner Forssmann, Andre Cournard and Dickinson W. Richards Cardiac catheterization §
1960 Frank Burnet and Peter Medawar Discovery of the immunological tolerance mechanism =
1964 Konrad Bloch and Feodor Lynen Understanding of cholesterol metabolism

1979 Allan Cormack and Godfrey Hounsfield Computed tomography techniques

1982 Bengt Samuelsson, Sune Bergstrom and John Vane Discovery of the angiotensin-converting enzyme inhibitors

1985 Michael Brown and Joseph Goldstein Discovery of LDL-cholesterol receptors

1988 James Black, Gertrude Elion and George Hitchings Development of beta-blockers

1990 Joseph Edward Murray and Edward Thomas Development of organ and tissue transplant

1998 Robert Furchgott, Ferid Murad and Louis Ignarro Discoveries about nitric oxide

2003 Paul Lauterbur and Peter Mansfield Magnetic resonance

o ) Adapted from Mesquita ET, et al. Arq Bras Cardiol 2015.
LDL, low density lipoprotein.
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Einthoven), ¥AFs M x4 Wty 217] z}Ale] Al
7ol 10435.9] ZA0HWerner Forssman),
37 3]2(Crebs Cycle)E 93t A A (Hans Adolf
Krebs), HIERAA[9} Q2] Q84 Heha s AAA|9] 2
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59| FAle eIt Ao B G 2E
29 (computed tomography, CT)
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= Ol A3 -Hog etyict 11 F

I & (Godfrey Hounsfield) 2,
U (Hounsfield Unit)®] 1 3}

CT 7] 71%= 1960-70d tfjof] &
A AAHA 5 Q= F AR 3|Ake] Flolr] HAjof A
dsteyrt Aol sfjujo] A-tA(Faraday Institute)ol
A WSS B o] A, 119 FAFl Ty 3t
782 o]zlo] Foltt, o] thA] X} BlAke} Ho|H S]AT
oA dotd = 1949 3041¢] tolo]l EMIAHElectric
& Musical Industries Ltd,)oll YARBIHS-E]7} o= &
A2 =t -S4t 3|AF EMIZF e,

St EE YAF 2710 A R Hlo|E et 1
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CT, computed tomography.
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CT, computed tomography.
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