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CBSMD: X — LK BE M BRI ERFUNNELE, WA TERER.
IVUS # OCT?
KRN TREFZYRTOFSWN “aicE” , BFERT0Ra kRS HE
BPHENTERENGES, B L RHRMEE T AMNE£HT 4, @0 Gary S. Mintz
FT-48 8y “AE % T IVUS 3% OCT 2 *f 7R 2 fik B9 7 & SR T 1 o k1R, 7 k2 %2
EHANEBRTETENRR MEAZ R RE, TR AL G0 E E%E
WEdgE/NE, ERHNEERASHTERE” '« NERREERE, THEDH
RENTIRAEZRET —EK#H, AZFESRIER O E W EA s mlAd, H
REEZEELER AN ELZEE. E5RYFAFERARTOLE, FESL
HAMBEANREART . REZFRETRAIEFRROG T ELE., Thae
e MG BB, BLERERXERTRKERN®LE.,

1% AW # % (Intravascular Ultrasound, IVUS) HyJEE 2448 & H Lk
ANMLERE, AL E A 360° WA mEBWFEN, BHA IVUS XA BE = KR4,
TN E LRI Z ksl ¥ 2, B AR ENERF¥ (virtual
histology, VH) P Btk eF 4. H 4R A U Fr 4510 % 1 #0441
AT 4 BY FI T

AFAETHERGEA (OCT) RAWRLSEEE, HHxe, BEHLRAFE
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A F 4 IVUS. HLLANE 5 % im0, B0 IE A2 B & 18 & AR B 8] 9 3k B4 R
AR BRAL Y o B E R

RS GBE AN A ENEN T RO RME R, AXIA IERFRIE
EMEEURMEDZGFREFBRNMEE ZKE, VUS 5 0CT WA A\ J & B A
EMAM I EBKESRFRRST REEAUKERETE, BHES LW
IVUS = OCT % f£ A & B F B K.

CBSMD: PCI 40 F B F AL T EHHHEAXE, VIS HEOREHXFRT &
B e bR 3R 28 2
KERA: VIS WEFARZERT SR LB RN NIEITH L RHER T, £ PCL AT
HHUWIN B, RRANARCEABENFEF 536 FEF LR #EE 9 H
(fractional flow reserve, FFR) ELE&F BB RIMML. RO ENEE. #
o BB AN S LT BB A /NS T R B RTAR T, T DAY B 15 W SRR BT R e
EHE AR T BB AT RN OF R B E 27 LSRR R HEA AR, Hgn
ACS Z ek, B E KR, ARSI E ARBIEHRTRIZANTERET L
JE o
EPCIARFERE VIS mR R, BEMEAREEURSE I EHHE
WM, HERF BT REA T %, BIEARAUANNETIE, FHAAK
R, FEREMNEXFLE. KIS HRHRUNNETHERERE, TRERIE
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AR A, B%TE&W%%:&@J “The bigger, the better” A, &2
“high-pressure final balloon dilatation” *, @I T#¥%, VISR T T E
IE LW E AR EMAE X R E SR, TR AEENANFE
TEZI AR5, Wind BKEE LB A RBKTR, RANEEEMR, TEN
AR ETN AT CHEETR . XERAEKE 23 m FHIEHEETIT
NXRENKE, BRE, &, THIRAERFE, BFThTERE, F&
EWRIENMEENL LN,

KRR L HE - EREREPAATH. Andreas Griintzig T 1977 5%
HATHE R A (balloon angioplasty) #FA~E Z 6t [4 R IA XA 1t Ao
A7 5-10% B F F 5| K HB M E Y (vascular elastic recoil) FEHEI A%
M % (acute occlusion) , 7EHEIT 30%HY E# + S B AJE 6 A A A H & WK
ARERE, AT mRE A EWER, Sigwart 7 1987 FH LA ERE
BRUAGENT ENEBALBXE. MEFEFDAHENTH—REBEILEL
HEWAR, BILE AN mA (stent thrombosis) X E W EEE (in-stent
Restenosis, ISR) o M LM 90 FRE, HAZENAREA TN FHLEE
BhnkeREXREHNG. EAHLEAPEIMAYVBESAHYARELE LR
SNETEHT A S A AT H M R S5,  Edwardo Souda T 1999 FENT B AT
B # A % F 4% (sirolimus—eluting stent, SES) . % T %/ RCT A& iL

52 SES 7ZE 1% ISR # TLR HELT BMS 2 /5, 2003 £ B E & kil X £ £ £ H
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FDA #t TIERANT, REW, wHEKARE, FLR LI, DES HHHIlE
REA L OE MDD . BHXEAmE (lateST) WMEXEERBISE, £%F
5ENDES EFHRMEERARMAE X, F U DLTRE B I oK B 25 & A B9 W30
B MANA £ EE . T =K DES UK A 44 (CoCr) 2404 (PtCr) M4 LLR A X
mEE, REZI LW ILE (CoCr-EES, PtCr-EES) . Fufh th 2 #r sk i X 2
(CoCr-ZES) #t— PR T B A MIZEFM LR A ML, 2015 FIEENTH
= X DES K Jil 4 #y ¥ W #% DES 41 x4 V£ o 8 s T K A M 25 i B T Bk 3 BUR L e
FA. AEREFANEESENRENTRUXENFR. MEZXRLBH
TRUBEARES, AXEN G PIRETHERR NZEE, XENDBAY
mEHZEHX R,

FEPCI EAIVUS 883 HETE X BN NETRARKE, BAE T HURCT H R
#IR B 2 52 TVUS BhR 2k, #4811 R B RCT #F % 46 R34 1k
TARILE IVUS A EME, IVUS IS H RO HE T EERIAEN HEERN
fowkEL, BEEEET THRCT AR ™ (L RCTHEFENEK—) 24 Tiaj sk
WEMARGEESMOERAZ—B TR, EDES R, IVUS #5584 3 7 fik
MNET (PCD) TR 487 PCI, ¥ [&K-F 3% 15 A~ A K17 A 8] #9 MACE X f&,
FERLERG OB EF L OZERE, REMAATET IVUS TUKEL
FRENMNBERTUG. RARNKEKSE 2 PO RIRA R XA TCT 2018 LK

B i TG R A% ULTIMATE #t R " A T EH (AP a4 5% E LR E &4F)

Scientific Library



FT MAIN & CORONARY BIFURCATION SUMMIT

REDUCING GLOBAL CORONARY RISK

scientific library. - scientific news - scientific trends

O G R A B EHE N & (target vessel failure, TVE) , MILTAERL
MR REW, IVUS A REKEZLFLPCI EFWHE, WA UKERE
B PCI BWE T )E, st 2% ULTIMATE BF % MR A = LT IVUS #5 & PCI

BYE R CRUEAAT 283 MR 3 LR —)

ULTIMATE

Study Design

1448 all-comer patients

1:1 Randomization

IVUS guidance Angiography guidance
(n=724) (n=724)

Primary endpoint: TVF at 12 months

“ Cardiovascular
@ Research Foundation

ear

N
%% tct2o18 NCT02215915

CBSMD : ULTIMATE # 5% W & R & Zf 09 5 ) ik B B FERY 2

BA: RIBAR T E %, ULTIMATE B RN 0 B & 214 W o TR 8
o B A 0 B R B> 24 /N B IR AR N TR B 0 L AE SE (L4 STEMTT A2 NSTEMTT)
WFEHMERMIXEBENLHNEE., S5MRNEEXFENMNFT N, Féo
NI ST 1448 & B #2 FR ACC/AHA Z W # 4T 7% & 4-4 Type A, Type Bl, Type
B/C (IVUS 4 66. 1% vs. AL 67.7%) . 78.5%H £H % — 4B H ACS, H 8

Bl HNBEERELREETEFERAHEZWAE IVUS 8% PCI. IVUS 5854
5

CBS
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P FEAARTKE., L. XBAREE EHATFIHTFZR.

CBSMD : ULTIMATE Bt XM &R EoR, Xt T RAT =, AN FTE#E T PCI,
NEDEFERFHRER S A?

KARA: ULTIMATE #F 7L AZ 08 i R Z R T 270 m AFFZ IVUS 45 5 8 DES
BN—FMERKREN2.9%, PERTEEDHSENERELEES % F
ZREME, ULTIMATE IR FAF T RAMAE L X2 T REW A%, i
I%HIEY EHILET 19a. t.m, ZEAHARHWAFCERELEHEENS
. FRAEBIT200FMERFE. NMERMBHARE,

CBSMD: % 7 #f %X & ULTIMATE H R H R 2| T G sk it X £ E N\ B0 IVUS 45 %,
ULTIMATE Bt R 2| T RA BB WATA, AT BBREX A RAWIET . HE
FIRAM M — TEAW IVUS AR ? BB X — A a2

TKARA: ULTIMATE AR Rt im A\ T AR 4 e it LR BB IVUS A7, BRI
1) DES B\ JE X B /NE 'S, Omn’ , 2 AT 90%H9 T3k 5% 1 & 8 5 /)
EREEM; 2) RV R Sum R A JEH G AT<E0% 5 3) RRK T EHF
ERKERL 3m WK E, LU E=ZTFAREH R, FTA2EOREEHNMAN
FERA T EWNBATHRIE, “ZHRER, EAETH FH AN WHT
RMET . FAREFEMNRENZS, XFHTAEEFMFTHEEEI.
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BREHNARR vﬁﬂ%ﬁﬂé Gyt A, RATRNAE £/ H# IVUS B &
RN, BETAGHF R ESRAMTAE T AT RERIm L AN R, B
WERWHERE, BEHENMABACERBNEREL, BAZRF Lt —F
RUEFARE, RE “NMNEELF=HR” WEHM.

CBSMD: # ULTIMATE AKX Z J&, IVUS &5 OCT Z |6, #& &3 MAT 44 B4 An
H#E?

KB A: ESC 2018 ML HUAE 50 12 B 2 45 B IL S 3t 2 T R 25 F B A 1 0 I
KRS T AHETEN: TVUS 7 OCT AT B # I H T S8 A WA SR
WXRABRE. AR GHEEETR ., XEBKT L, XRFERAELES
bRIFME X R ENRIKFIRAT; OCT B £ Mgk Al KT 37 £ 3 I B A Fo LR
S

CBSMD: A—MREARENAK, ELLEHT FLE L (BRE IVUS 2% kK1),
AFLARL (IVUS Wik AL ABARCT ARIER) , BB LAERL GE
J1 ULTIMATE Bt RAESE T IVUS #6 % PCI W W R T R ER) , & IVUS K
R A MR ER A A2

KRA: KBAAEE, JAE WL & LA WA 40-MHZ 8 TVUS, [EshE 4 IVUS
A HEREE 60-MHZ, HEAT AW A KK, BN A LEa#Rey IVUS,
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#H—FRE LA AR E | RE R AER AT, HARINEE IVUS
MNATEAEMNKE, BRI RBHRERARERAZTETREL RHLER

R, M REE RN RESZRNNERTHWEHAT.

CBSMD: >k >k £ %t F ULTIMATE #F 24 1+ A3+ X ?

KARA: ULTIMATE Bt 5 2 & ATE TERAZ AT X AR . A RV & B TVUS A
R ELTOREENMATENIERIRRE, N EE TCT Ae ELRELRT —
EWHEER, RNT—F4HERTIHTHWEF., ElEa L, F2
ULTIMATE #F 52 LAXE 4 7~ IVUS £t 70 i & - N\ B RL R A2 B 46 o B el 16
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RCTs Design Indication N Primary Outcome Outcome
HOME DES @ IVUS-guided complex coronary 210 MACE = death, MI and reinterventin | Negative
Ivus3 superior to | artery disease and high at 18 month
angiography guided clinical risk profile with
DES implantation + special attention to the
6 month dual | development
antiplatelet therapy = of late stent
thrombosis (LST)
AVOI trial* to evaluate the complex lesions | 284 Primary end point:post-procedure in | Primary end point in favor of the IVUS group Positive:
2012 safety and efficacy @ (bifurcations, long lesion minimal lumen diameter; @ 2.70 mm £+ 0.46 mm vs. 2.51 + 0.46
of IVUS guided lesions, chronic total Secondary end points: combined . mm; P = .0002)
post-dilatation in  occlusions or major adverse cardiac events
increasing the final | small vessels) (MACE), TLR, TVR, MI, and stent
MLD, as compared thrombosis at 1, 6, 9, 12, and 24
with  angiographic months
guided
post-dilatation
Kim> IVUS-guided vs.  Long coronary . 543 MACE = cardiovascular death, MI, Negative
2013 angiography guided : lesion>=28 cm target vessel revascularization
DES implantation or stent thrombosis at 1 year

CBsS
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RCTs Design Indication N Primary Outcome Outcome
IVUS-XPLS IVUS-guided Long coronary = 1323 MACE = cardiac death, target Positive:absolute difference=-2.97%
2015 superior to | lesion>=28 cm lesion-related MI, or
angiography guided ischemia-driven target Ilesion
DES implantation revascularization at 1 year
Tan et al” IVUS-guided vs. unprotected left main 123 MACE = death, non-fatal myocardial = Positive : IVUS guidance was independent factor of
2015 angiography guided ' coronary artery infarction, or target lesion survival free of MACE (HR: 0.414, CI: 0.129-0.867;
DES implantation stenting revascularizations at 2 year p=0.033).
AIR-CTO® IVUS-guided vs. . CTO lesions 230 in-stent late lumen loss (LLL) at 1 Positive: In-stent LLL in the IVUS-guided group was
angiography guided year significantly lower compared to the angiography-guided
DES implantation group at one-year follow-up (0.28+0.48 mm vs. 0.46+
0.68 mm, p=0.025), with a significant difference in
restenosis of the “in-true-lumen” stent between the two
groups (3.9% vs.13.7%, p=0.021).
CTO-IVUS IVUS-guided vs. CTO lesions 402 cardiac death and a major adverse = Negative results in cardiac death and target-vessel
Study® angiography guided cardiac event defined as the  revascularization.
DES implantation composite  of cardiac  death, @ Positive results in major adverse cardiac event rates
myocardial infarction, or . were significantly lower in the IVUS-guided group than

target-vessel revascularization at 1

year

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

CBsS
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angiography-guided group (2.0%; P=0.045).

guidance

12 infarction (TV-MI), and

clinically-driven target vessel

revascularization (TVR).

RCTs Design Indication N Primary Outcome Outcome

DEFINITION @ IVUS guidance is @ true and complex @ 1465 composite MACE= cardiac Positive: MACE occurred in 10.0% of patients at 1-year
trial superior to | bifurcation lesions death, MI, or clinically-driven target . follow-up and 15.2% at the 7-year follow-up in the IVUS
subgroup angiography vessel revascularization at 1-year group, significantly different from 15.0% (p = 0.036)
analysist® guidance and at the end of study 7 years after . and 22.4% (p = 0.01) in the angiography group,
2018 indexed procedure. respectively.

ULTIMATE IVUS guidance is @ Simple lesion as well as | 1448 target vessel failure (TVF) at 12 Positive: 60 (4.2%) TVFs occurred, with 21 (2.9%) in the
triallt superior to | complex lesions months, including cardiac death, @ IVUS group 15 and 39 (5.4%) in the Angiography group
2018 angiography target vessel myocardial (HR= 0.530, 95%-CI [0.312-0.901; p=0.019). In the

IVUS group, TVF was recorded in 1.6% of patients with
17 successful procedures, compared to 4.4% in patients
who failed to achieve all optimal criteria

18 (HR: 0.349; 95%CI: 0.135-0.898; p=0.029). The
significant reduction of clinically-driven target

19 lesion revascularization (TLR) or definite stent
thrombosis (HR: 0.407; 95% CI: 0.188-0.880;

20 p=0.018) based-on lesion level analysis

x—. B

1

N

& T E 4 IVUS B RCT X E
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Junjie Zhang

tct2018

s

A AR ZALA TCT 2018 £2 % LK ULTIMATE &% 52 A R

KRA, BL, BIZHEER, dxT R —ERCAREIEHE, FEEEMHE. 2004 FEF
K7 V7 18] % 2 HR T E LA F E RS RE B O EAMNET” o EEE
EERHENAM2ZR (FSCAD . FEEMH2CME AHEFS 2 meHEELE
ReZi. YEEFTREBEFRXARAESCODEREEETVZ RS, THEAEMNNE
YWEHZT, IALEF2CRELHL2FTFZR AREF2VCLETRT2Z R,
REFEARKPERTAMFRAAT L LHERBAEF R, LHE EFHEAT
#E, BRTARAS L, 204 FERFALAE “CERE” BREENETEX.
KEFERERET AR WAROANAGE G687, AREERE AL AEL
ETRE. 2XRE. BEZEAERT. EESUREREAR. REDRIFUESE
ENNIET T E A ﬁim%%%ﬁ%ﬂ%&ﬁ,u&%rﬁﬁmmmmf% NIETT o

12
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1. Mintz GS, Guagliumi G. Lancet 2017 Aug 19;390(10096):793-809. Intravascular imaging

in coronary artery disease

2. Colombo A, Hall P, Nakamura S et al.Circulation 1995 Mar 15;91(6):1676-88.

Intracoronary Stenting Without Anticoagulation Accomplished With Intravascular Ultrasound

Guidance

3. Jakabcin J, Spacek R, Bystron M et al.Catheter Cardiovasc Interv. 2010 Mar

1,75(4):578-83. Long-term health outcome and mortality evaluation after invasive coronary

treatment using drug eluting stents with or without the IVUS guidance. Randomized control

trial. HOME DES IVUS

4. Chieffo A, Latib A, Colombo A et al. Am Heart J.2013 Jan;165(1):65-72. A prospective,

randomized trial of intravascular-ultrasound guided compared to angiography guided stent

implantation in complex coronary lesions: the AVIO trial

5. Kim JS, Kang TS, Mintz GS et al. JACC Cardiovasc Interv.2013 Apr;6(4):369-76.

Randomized comparison of clinical outcomes between intravascular ultrasound and

angiography-quided drug-eluting stent implantation for long coronary artery stenoses

6. Hong SJ, Kim BK, IVUS-XPL Investigators.JAMA. 2015 Nov 24;314(20):2155-63. Effect
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of Intravascular Ultrasound-Guided vs Angiography-Guided Everolimus-Eluting Stent

Implantation: The IVUS-XPL Randomized Clinical Trial

7. Tan Q, Wang Q, Liu D et al. Saudi Med J. 2015 May;36(5):549-53. Intravascular

ultrasound-quided unprotected left main coronary artery stenting in the elderly

8. Tian NL, Gami SK, Chen SL et al. Eurolntervention. 2015 Apr;10(12):1409-17.

Angiographic _and  clinical comparisons  of intravascular  ultrasound-  versus

angiography-quided drug-eluting stent implantation for patients with chronic total occlusion

lesions: two-year results from a randomised AIR-CTO study

9. Kim BK; Jang Y; CTO-IVUS Study Investigators et al. Circ Cardiovasc Interv. 2015

Jul;8(7):e002592. Clinical impact of intravascular ultrasound-guided chronic total occlusion

intervention with zotarolimus-eluting versus biolimus-eluting stent implantation: randomized

study

10. Chen L, Xu T, Chen SL et al. Int J Cardiovasc Imaging.2018 Jul 6.[Epub ahead of print]

Intravascular ultrasound-guided drug-eluting stent implantation is associated with improved

clinical outcomes in patients with unstable angina and complex coronary artery true

bifurcation lesions
11. 1) Zhang, XF Gao, SL Chen et al. Intravascular Ultrasound-Guided Versus

Angiography-Guided Implantation of Drug-Eluting Stent in All-Comers: The ULTIMATE trial

12. Ahn SG, Yoon J, Sung JK et al. Korean Circ J. 2013 Apr;43(4):231-8. Intravascular

14
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http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=767&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=767&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1337&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1337&oldpage=1&ordertype=hits&page=1
https://www.pcronline.com/eurointervention/83th_issue/volume-10/number-12/245/angiographic-and-clinical-comparisons-of-intravascular-ultrasound-versus-angiography-guided-drug-eluting-stent-implantation-for-patients-with-chronic-total-occlusion-lesions-two
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1309&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1309&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1309&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=771&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=771&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=771&oldpage=1&ordertype=hits&page=1
https://link.springer.com/article/10.1007/s10554-018-1393-2
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=968&oldpage=1&ordertype=posttime&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=968&oldpage=1&ordertype=posttime&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=968&oldpage=1&ordertype=posttime&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1254&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1254&oldpage=1&ordertype=hits&page=1
http://www.cbsmd.org/CBS2017CMS/scientificresearch.php?cid=112&id=1345&oldpage=1&ordertype=hits&page=1
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ultrasound-quided percutaneous coronary intervention improves the clinical outcome in

patients undergoing multiple overlapping drug-eluting stents implantation

13. Park KW, Kang SH, Yang HM et al. Int J Cardiol. 2013 Aug 10;167(3):721-6. Impact of

intravascular ultrasound guidance in routine percutaneous coronary intervention for

conventional lesions: data from the EXCELLENT trial

14. Witzenbichler B, Maehara A, Weisz G et al. Circulation. 2014 Jan 28;129(4):463-70.

Relationship between intravascular ultrasound guidance and clinical outcomes after

drug-eluting stents: the assessment of dual antiplatelet therapy with drug-eluting stents

(ADAPT-DES) study

15. de la Torre Hernandez JM, Baz Alonso JA, IVUS-TRONCO-ICP Spanish study. JACC

Cardiovasc Interv. 2014 Mar;7(3):244-54. Clinical impact of intravascular ultrasound

guidance in drug-eluting stent implantation for unprotected left main coronary disease:

pooled analysis at the patient-level of 4 registries
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