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MODERN APPROACH TO CORONARY BIFURCATIONS

Suarez de Lezo et al, TCT 2009



ROLE OF IVUS IN BIFURCATIONS

RE-INTERVENTION
> Accurate evaluation of bifurcation lesion
> Assessment of plague distribution
> Assessment of SB disease
> Choice of Treatment strategy & device selection
> In-stent restenosis
> Stent thrombosis

POST-INTERVENTION

> Recognition of an ambiguous appearance

> Recognition of stent underexpansion or malappostion
»IVUS-guided optimal stenting and SB ostial coverage



HISTORICAL EVIDENCE OF IMPACT OF IVUS ON
PALMAZ-SCHATZ IMPLANTATION

(Circulation 1997;96:2007-3005.)
2 1997 Amencan Heart Association, Inc.

Articles

Comparison of Immediate and Intermediate-Term Results of
Intravascular Ultrasound Versus Angiography-Guided Palmaz-
Schatz Stent Implantation in Matched Lesions

Eemo Albiero, MD: Thomas Rau, MD: Michael Schliter, PhD; Carlo Di Mario, MD: Bernhard Remmers, MD:
Detlef G. Mathey, MD; Jonathan M. Tobis, MD; Joachim Schofer, MD; ; Antonio Colombo, MD

From the Centro Cuore Columbus, Milan, Italy (R.A CD_BR. AC); the Center for Cardiology Othmarschen, Hamburg, Germany
(TR M5, DGM., I5); and the University of Califorma Irvine (JM.T)).



Background Intravascular ultrasound (IVUS) provides more precise information than angiography about vascular
dimensions. This information is used by some centers to optimize intracoronary stent implantation. There are no
direct comparisons of the effects on restenosis of optimal [VUS-guided versus angiography-directed high-pressure
stenting.

Methods and Results Lesions of patients who had a 6-month angiographic follow-up study were eligible for matching. From 445
consecutive lesions treated by Palmaz-Schatz (P-5) stenting guided by IVUS (IVUS group) in Milan, 173 lesions were individually
matched with 173 of 476 consecutive lesions treated by P-5 stenting directed by angiography (Angio group) in Hamburg. Lesions
were selected by a computerized program according to baseline clinical, angiographic, and procedural variables. Immediate and
6-month angiographic results were retrospectively compared, distinguishing an "early phase” from a "late phase " This distinction was
based on the more aggressive dilation strategy with larger balloons and more demanding IVUS criteria for optimal stent expansion
used in Milan in the early phase. In both phases, a larger minimum himen diameter (MLD) immmediately after stenting and after 6
months was achieved in the IVUS group than in the Angio group. In the early phase, the dichotomous restenosis rate was lower in the
IVUS group than in the Angio group (9.2% versus 22 3%; P=04). In the late phase, there was no difference in restenosis between
the groups (22.7% versus 23.7%; P=1.0).

Conclusions In matched lesions treated with high-pressure stenting, [VUS guidance achieved a larger MLD than angiographic
cuidance. However, in the IVUS group, the restenosis rate was lower only in the early phase, when balloons larger than currently

used were selected to maximize the stent lumen area.

Albiero et al, Circulation 1997



EVIDENCE FROM RANDOMIZED TRIALS: THE
BMS ERA

Randomized Comparison of Coronary Stent Implantation
Under Ultrasound or Angiographic Guidance to Reduce
Stent Restenosis (OPTICUS Study)

Harald Mudra, MD; Carlo di Mario, MD; Peter de Jaegere, MD: Hans Reiner Figulla, MD;
Carlos Macaya, MD; Ralf Zahn, MD; Bertil Wennerblom, MD; Wolfgang Rutsch, MD;
Vasil) Voudris, MD; Evelyn Regar, MD; Karl-Heinz Henneke, MD;

Volker Schichinger, MD:; Andreas Zeiher, MD;
for the OPTICUS (OPTimization with ICUS to reduce stent restenosis) Study Investigators

Buackground—Qbservational studies in selected patients have shown remarkably low restenosis rates after ultrasound-
guided stent implantation. However, 1t 1s unknown whether this implantation strategy improves long-term angiographic
and clinical outcome in routine clinical practice.

Meriods and Resniis—A toral of 550 patenrs with a symptomaric coronary lesion or silent ischemia were randomly
assigned to either ultrasound-guided or angiography-gumided implantation of =2 tubular stents. The primary end points
were angiographic dichotomous restenosis rate, minimal lumen diameter, and percent diameter stenosis after 6 months
as determined by quantitative coronary angiography. Secondary end points were the occurrence rates of major adverse
cardiac events (death, myocardial infarction, coronary bypass surgery. and repeat percutanecus intervention) after 6 and
12 months of follow-up. At 6 months, repeat angiography revealed no significant differences between the groups with
ultrasound- or angiography-guided stent implantation with respect to dichotomous restenosis rate (24.5% versus 22.8%,
P=0.68), minimal lumen diameter (1.95=0.72 mm versus 1.91=0.68 mm. P=052), and percent diameter stenosis
(34.8+20.6% versus 36 8+ 19.6%. P=0.29). respectively. At 12 months, neither major adverse cardiac events (relative
risk. 1.07; 95% CI0.75 to 1.52; P=0.71) nor repeat percutaneous interventions (relative risk 1.04; 95% CI 0.64 to 1.67;
P=0(.87) were reduced in the ultrasound-gided group.

Concinsions—Iis study does not support the routine use of ultrasound guidance for COTONAary stenfing. Angiograpiy-
guided optimization of tubular stents can be performed with comparable angiographic and clinical long-term results.
(Circulation. 2001:104:1343-1349.)




ANY IMPACT OF IVUS ON LEFT MAIN

Comparison of Early Outcome of Percutaneous
Coronary Intervention for Unprotected Left
Main Coronary Artery Disease in the Drug-Eluting
Stent Era With Versus Without Intravascular
Ultrasonic Guidance

Pierfrancesco Agostoni, MD, Marco Valgimigli, Mp, Carlos A.G. Van Mieghem, M,
Gaston A. Rodriguez-Granillo, Mp, Jiro Aoki, MD, Andrew T.L. Ong, msss,
Keiichi Tsuchida, mp, Eugéne P. McFadden, mp, Jurgen M. Ligthart, Bsc,
Pieter C. Smits, MD, PhD, Peter de Jaegere, MD, PhD, George Sianos, MD, PhD,
Willem J. Van der Giessen, mp, php, Pim De Feyter, MD, PhD, and
Patrick W. Serruys, MD, PhD

The aim of this study was to assess the short- and
mid-term clinical impact of intravascular ultrasound
guidance in 58 patients referred for elective percuta-
neous freatment of unprotected left main coronary
artery disease with drug-eluting stents. The use of
intravascular ultrasound, used in 41% of the proce-
dures, was not associated with additional clinical
benefit with respect to angiographic-assisted stent
deployment. ©2005 by Excerpta Medica Inc.

(Am J Cardiol 2005;95:644-647)

Cordis Europa, NV, Roden, The Netherlands) and
paclitaxel-eluting stents (Taxus, Boston Scientific
Corp., Natick, Massachusetts) have been used as part
of the Rapamycin-Eluting Stent Evaluated At Rotter-
dam Cardiology Hospital and the Taxus-Stent Evalu-
ated At Rotterdam Cardiology Hospital registries, re-
spectively. These protocols were approved by the
hospital ethics committee and are in accordance with
the Declaration of Helsinki. Written informed consent
was obtained from every patient.

Angiographic success was defined as residual ste-
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FIGURE 1. Kaplan-Meier major adverse events: free survival curves of IVUS versus
non-lIVUS-guided procedures, stratified according to the anatomic location of athero-
sclerotic disease in the LM artery.

Agostoni et al, Am J Cardiol 2005



WHY IVUS MIGHT BE BENEFICIAL

Late stent malapposition risk is higher after
drug-eluting stent compared with bare-metal
stent implantation and associates with

late stent thrombosis

Ayman K.M. Hassan %%, Sandrin C. Bergheanu'34, Theo Stijnen?,
Bas L. van der Hoeven!, Jaapjan D. Snoep?, Josepha W.M. Plevier®,
Martin ). Schalij', and ). Wouter Jukemal*
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Aims Late stent nnalka ppasition (L 5H) mey be acquired (LASH) or persistent. LSM may play arole in patients who develop late
stent thrombosis (5T} Cur objective was to comparne the sk of LASH in bare metal stemts | BMS) with dinug-eluting:
stents (DMES) and to imvestigate the possible assodation of both acquired and persistent LSM with (very) late ST.

Methods We searched PubMed and relevant sources firom |anuary 2002 o December 2007, Irdmmcmm[a}m

and results vascular ultrasonography (IVIUS) at both post-stent implantation and follow-upe (b)) &—9-maon th-follow-up IVLS; ()
implan tation of either BMS or the following DES: sirolimus, paditooel, everolimues, or zotarolimus; and (d) follow-up
for LSHL OFf 33 artides retrieved for detailed evaluation, 17 met the indusion oriteria. The risk of LASH in patients
with DES was four times higher compared with BMS (OR = 4 36, Cl 95% 1.74—10.54) in randomized clinical trials.
The risk of (very) late 5T in patents with L3 (five soedies) was higher compared with those withowt LSM
[(OR = &51, Cl 5% 1343491}

Conclusion In cur meta-analysis, the risk of LASH s strongly increased after DES implantation compared with BHS. Ftrthun'rnre.
LS seems to be assocated with late and wery late 5T,



Study DES (nitotal)  BMS (nitotal)  OR (95% Cl)

Weissman ef al. 24/287 91260 25(1.1-6.3) -

Tanabe et al, 200229 13/240 1.7(0.8 - 3.8) ‘".""

Ako af al, T80 061 7.8 (1.1 to infinite) - .

Chechietal.  2/39 1137 1.9 (0.1 - 118) ~® -
vd Hoeven ef al. 26/104 4780 6.2 (2 -25.9) — -
Jimenez- 11/75 /s 15.2 (2.4 1o infinite) + -.

Quevedo et al.

Hong et al. 1/56 0r25 0.4 (0.01 to infinite) gl

Total 91/870 271768 4.4(1.8-109) 4’—»

Higher risk of LASM in BMS vs. DES
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Higher risk of LASM in DES vs. BMS

Hassan et al, Eur Heart J 2010



USE of IVUS MIGHT PREVENT STENT
THROMBOSIS

T he potential clinical utility of intravascular
ultrasound guidance in patients undergoing
percutaneous coronary intervention with
drug-eluting stents

Probal Roy, Daniel H. Steinberg, Steven J. Sushinsky, Teruo Okabe,

Tina L. Pinto Slottow, Kimberly Kaneshige, Zhenyi Xue, Lowell F. Satler,
Kenneth M. Kent, William O. Suddath, Augusto D. Pichard, Meil ). Weissman,
Joseph Lindsay, and Ron WYWaksman®

Cdsion of Cardicbogy., Washirgton Hospital Cermer, 110 Ireing Street, BWY, Suite 431, Washirgaon, D0 30010, LEA
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Airms To asses the impact on dinical cutcomes of intravescular witrasound (WVUS) guidance during drug-eluting stent [ DES)
i lan tation. VLIS puidance during percutaneous coronary intervention (PO has been demonstrated to be wseful in
aptinizing stent deployment Howeser, it s not prowved that rowtine use of WUS puidance with DES inyplantation can
prevent stent thrombosis or restemoasis.

Me thods The clinical ouwtcomes of BEB4 patients undergoing IVUS—puided imtracoronary DES implantation from Apeil 2003 to

and reswhs May 2006 were compared with the cutcomes of a propensity-score matched population undergoing DES inup kan-
taticn with angiographic guidance alone. The primary endpoint of the study was definite stent thrombosis at 12
meonths. The secondary endpoint was major adverse cardiac events (FLACE) After propensity-score mate hing., the
twe groups were well matched for clinical and angiographic characteristics. Patients undergoing NWUS-—puided DES
immp lan tation underwent less direct stenting., more post-dil ation, and had greater cutting balloon and rotational ather
ectonyy use At 30 days and at 12 months, a higher rate of definite stent thrombosis was seen in the Mo WUS group
(05 ws. 143 P = UD4&) and [OLF ws. 105 F = 0014), respectively. There were no magor differences in late stent
thrombosis and FMACE (145 vs. 162%:; F= 033} at 12 month follow-up between the groups. Rates of death amnd
O-wave myocandial infarction were similar, and there was no significant difference betwesn groups in target
vessel revascularization. Howewer, a trend was seen in Bwouwr of the IWUIS group in target lesion revascoularization
(51 ws. 723 F = 0.07) IVILIS guidance was an independent predictor of freedom firom cumulative stent thromibosis
at 13 mounthes (adested HR OS5 O O1—0 8 P = Q03

Conclusion NVUS puidance during DES implantation has the potential to influence treatnent stratepgy and reduce both DE-
thraombasis and the meed for repeat revasoularizaticam_
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CAN IVUS REDUCE DEATH AND STENT
THROMBOSIS BUT NOT TLR?

Long-Term Outcomes of Intravascular Ultrasound-Guided Stenting
in Coronary Bifurcation Lesions

Sung-Hwan Kim, MD*, Young-Hak Kim, MD, PhD?, Soo-Jin Kang, MD, PhD*,
Duk-Woo Park, MD, PhD?, Seung-Whan Lee, MD, PhD?, Cheol Whan Lee, MD, PhD?,
Myeong-Ki Hong, MD, PhD*, Sang-Sig Cheong, MD, PhD", Jae-Joong Kim, MD, PhD?,

Seong-Wook Park, MD, PhD?, and Seung-Jung Park, MD, PhD**

Stenting for bifurcation lesions is still challenging, and the effect of intravascular ultra-
sound (IVUS) guidance on long-term outcomes has not been evaluated. We assessed the
long-term outcomes of IVUS-guided stenting in bifurcation lesions. We evaluated 758
patients with de novo nonleft main coronary bifurcation lesions who underwent stent
implantation from January 1998 to February 2006. We compared the adverse outcomes
(i.e., death, stent thrombosis, and target lesion revascularization) within 4 vears, after
adjustment using a multivariate Cox proportional hazard model and propensity scoring.
IVUS-guided stenting significantly reduced the long-term all-cause mortality (hazard ratio
[HR] 0.31, 95% confidence interval [CI] 0.13 to 0.74, p = 0.008) in the total population and
in the patients receiving drug-eluting stents (DESs) (HR 0.24, 95% CI 0.06 to 0.86, p =
0.03), but not in the patients receiving bare metal stents (HR 0.41,95% C10.13 to 1.26,p =
0.12). IVUS-guided stenting had no effect on the rate of stent thrombosis (HR 0.48, 95% CI
(.16 to 1.43, p = 0.19) or target lesion revascularization (HR 1.47, 95% CI 0.79 to 2.71.
p = 0.21). In patients receiving DESs, however, IVUS guidance reduced the development
of very late stent thrombosis (0.4% vs 2.8%, p = 0.03, log-rank test). In conclusion, in

patients receiving DESs, IVUS-guided stenting for treatment of bifurcation lesions signif-
icantly reduced the 4-vear mortality compared to conventional angiographically guided
stenting. In addition, IVUS guidance reduced the development of very late stent throm-
bosis in patients receiving DESs.  © 2010 Elsevier Inc. All rights reserved. (Am J Cardiol




Outcome DES Group BMS Group
HR (95% CI) p Value HR (95% CI) p Value
Unadjusted
Death 0.21 (0.06-0.72) 0.01 0.27 (0.09-0.81) 0.02
Stent thrombosis 0.27 (0.06-1.22) 0.09 0.78 (0.17-3.48) 0.74
Target lesion revascularization 0.94 (0.39-2.24) 0.88 2.13 (1.00-4.55) 0.05
Multivariate adjusted
Death 0.24 (0.06-0.86) 0.03 0.41 (0.13-1.26) 0.12
Stent thrombosis 0.35 (0.08—1.64) 0.18 1.09 (0.22-5.34) 0.92
Target lesion revascularization 0.92 (0.38-2.25) 0.86 2.27(0.99=-5.23) 0.05
Propensity score adiusted
Death 021 006-073) 0,01 040112 011
Stent thrombosis 0.28 (0.06—1.25) 0.10 1.0 (0.2-4.9) 0.98
Target lesion revascularization 0.90 (0.33-2.54) 0.84 1.67 (0.75-3.72) 0.21

Kim et al, Am J Cardiol 2010



CAN IVUS REDUCE DEATH AND STENT
THROMBOSIS BUT NOT TLR?

Impact of Intravascular Ultrasound Guidance on
Long-Term Mortality in Stenting for Unprotected Left Main
Coronary Artery Stenosis

Seung-Jung Park, MD, PhD*; Young-Hak Kim, MD, PhD*; Duk-Woo Park, MD, PhD:
Seung-Whan Lee, MD, PhD; Won-Jang Kim, MD, PhD; Jon Suh, MD: Sung-Cheol Yun, PhD;
Cheol Whan Lee, MD, PhD: Myeong-Ki Hong, MD, PhD: Jae-Hwan Lee. MD, PhD:;
Seong-Wook Park, MD, PhD; for the MAIN-COMPARE Investigators

Background—Although intravascular ultrasound (IVUS) guidance has been useful in stenting for unprotected left main
coronary artery stenosis, its impact on long-term mortality 1s still unclear.

Methods and Results—In the MAIN-COMPARE registry, patients with unprotected left main coronary artery stenosis in
a hemodynamically stable condition underwent elective stenting under the guidance of IVUS (736 patients) or
conventional angiography (219 patients). Patients with acute myocardial infarction were excluded. The 3-year outcomes
between the 2 groups were primarily compared using propensity-score matching in the entire and separate populations
according to stent type. In 201 matched pairs of the overall population, there was a tendency of lower risk of 3-vear
morality with IVUS guidance compared with angiography guidance (6.0% versus 13.6%, log-rank P=0.063: hazard
ratio, 0.54; 95% CI, 0.28 to 1.03; Cox-model P=0.061). In particular, in 145 matched pairs of patients receiving
drug-eluting stent, the 3-year incidence of mortality was lower with IVUS guidance as compared with angiography
guidance (4.7% versus 16.0%, log-rank P=0.048; hazard ratio, 0.39; 95% CI, 0.15 to 1.02; Cox model P=0.053). In
contrast, the use of IVUS guidance did not reduce the nisk of mortality in 47 matched pairs of patients receiving
bare-metal stent (8.6% versus 10.8%, log-rank P=0.35; hazard ratio, 0.59; 95% CI, 0.18 to 1.91; Cox model P=0.38).

The risk of myocardial infarction or target vessel revascularization was not associated with the use of INUS guidance.

Conclusions—Elective stenting with [IVUS guidance, especially in the placement of drug-eluting stent, may reduce the
long-term mortality rate for unprotected left main coronary artery stenosis when compared with conventional
angiography guidance. (Circ Cardiovasc Intervent. 2009:2:167-177.)




Drug-Eluting Stent Bare-Metal Stent

Outcome HR 95% Cl P HR 95% CI P

Death 0.39 0.15t0 1.02 0.055 0.59 0.18 to 1.91 0.38
M 0.83 0.431t01.57 0.56 0.97 0.231t04.16 0.97
Death or M 0.61 0.35t01.07 0.082 0.70 0.27101.8 0.46
TVR 0.80 0.35t0 1.86 0.62 2.31 0.68t07.9 0.18
Death, MI, or TVR 0.64 0.39101.04 0.074 1.12 0.52 10 2.41 0.78

Park et al, Circ Cardiovasc Intervent 2009
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-BIGIS Registry EXPERIENCE

Is intravascular ultrasound beneficial for percutaneous
coronary intervention of bifurcation lesions? Evidence
from a 4314-patient registry On behalf of the I-BIGIS
Investigators

A multicenter, retrospective study was conducted enrolling
consecutive patients undergoing bifurcation PCl between
January 2002 and January 2006 at 22 Italian centers.

 The primary end-point was the long-term rate of major
adverse cardiac events (MACE, i.e. death, myocardial
infarction or target lesion revascularization [TLR])



BASELINE PATIENT CHARACTERISTICS

Feature IVUS-quided PCI Standard PCI P value
(Patients=226) | (Patients=4088)
Age (years) 65 (56-72) g5 (57-73) 0.690
Male gender (%) 188 (83.2) 3245 (BO.6) 0.338
Family history of coronary artery disease (%) 103 (46.2) 1378 (35.8) 0.0:01
Hypertension {%) 142 (53.1) 2657 (66.8) 0.255
Dyslipidemia { %) 141(82.7) 2256 (57.7) 0143
Smeking history (%) 125 (B5.8) 2065 (51.9) 0.250
Diabeates melitus {%) 51 (22.7) 1045 (26.3) 0.231
Chronic kidney disease | serum creatinine =1.7 mg/dl) (%) 15 (6.7) 352 (9.1) 0.235
Prior myocardialinfarction (%) 92 (40.9) 11646 (31.8) 0.005
Prior percutansous coronary intervention (%) T3 (34T 950 (26.0) 0.0:04
Prior coronary artery bypass grafting (%) 22(9.8) 340 (9.3) 0.816
Multivessel coronary artery disease (%) 174 (77.0) 2504 (67.2) 0.0:02
Concomitant unprotected left main disease 49 (T 273 (6.8) <0.001
Left ventricular ejection fraction (%) 5% (50-60) 55 (50-60) 0.440

Admission disgnosis

<0001

Stable angina (%) 152 (67.3) 2077 (50.8)
Unstable angina (%) 5% (26.1) 5§75 (23.4)
Mon-ST-elevation myocardialinfarction (%) 10(4.4) 485 (11.4)
ST-elevation myocardialinfarction (%) 8(2.2) 567 (13.9)
Admission in a high-volume center 138 {81.1) 091 (75.8) <000

Year of admission

2005(2003-2006)

2005 (2004-2008)

n n_gn_
LUl




PROCEDURAL CHARACTERISTICS

Feature IVUS-guided PCI Standard PCI P value
(Patienta=Z26; (Patienta=4088;
lesiona=EiZ) lesiona=4£3a)

Bifurcation site (%) <10 O

Left main 58 (2300 3 78

Left antenicr descending/diagonal artery 144 {58 1) 2000 (83.5)

Left cincumflex/obiuse marginal artery 3{131) 40 (22.2)

Distal right coronary/posterior descending artery/poateso- 12{4.8) 274 (6.5)

ateral branch

Trus bafurcation lesion (%) 182 (g4 3) 2455 (83.8) 0.830
Multiple lesions on the target vessel (3o) 75 (30.0) 665 {17.3) <. 01
Restencals treatment (%) 1{4.9) 194 (5.2) 0837
Stenting technigue (%) <. 01

Main vessed stenting 84 (37.5) 2795 (87.2)

T 25 {10.0) S (129)

W 14(5.8) 118 (2.3)

Crushing 101 (40.2) 805 (14.5)

Culottes 16 {5.4) Erlvky

Other 100.4) & (0.1}
Drug-shuting stentuse (%) 244 (95.8) 3235 (76.9) =01
Mam branch stent diameter (mm) 3.00 {3.00-3.50) 3.00 (2.75-3.50) <001
Cumulative stent length on main beanch {mm) 23 (18-33) 20 [18-28) <0 00
Side beanch stent diameter (mm) 275 (2.50-3.00) 250 (2.50-3.00) =001
Cumulative stent length on side branch {mm) 18 (13-24) 18 (12-23) <. 001
Final kissing ballcon performed (o) 203 (80.5) 2155 (30.9) =001
Dual antiplatelet therapy duration {months) 2 (8-12) 95-12) =01
Angiographic control during follow-up 35 (80.5) 1293 (32.3) =001




RESULTS

e A total of 4314 patients

226 (5,2%)

= IVUS-Guided
B Angio-Guided

4088 (94,8%)

30-day outcome

B IVUS-Guided B Angio-Guided 2,1

Death Ml TLR ST MACE



RESULTS

Long-Term Qutcome ( 24.4 + 15.1 months)

Even at extensive multivariable analysis with propensity adjustment,
IVUS guidance was not associated with any statistically significant impact
on the risk of MACE, death, myocardial infarction, TLR (neither on the
main branch nor on the side branch), or stent thrombosis (all p>0.05).

20+ | [VUS-Guided B Angio-Guided 17,7
18+

16-
141
12-
10-

oON B~ O @©

Death Ml TLR ST MACE



MULTIVARIABLE OUTCOME
PREDICTORS

Event Predictor(s)
Thirty-day outcomes
Major adverse cardiac events Diabetes mellitus (OR=1.762 ™ p=0.014)
Drug-eluting stent us- ‘ £55-0.664], p<0.001)
Cumulative stent length o~ ~1.029 [1.004-1.054], p=0.020)
Death Multive=- 6 867 [1.374-5 388], p=0.005)
Stable oo Q .:CIITILSSIOH (OR=0.11% [0.057-0.250], p<0.001)
Definite stent thrombosis Qo\, z&%2 at admission (OR=0.347 [0.117-0.983], p=0.047)

o
W2



MULTIVARIABLE OUTCOME
PREDICTORS

Long-term outcomes (24.4%13.1 montha)
Major adverse candiac events

Admission in a high-volume center (HR=1.457 [1.191-1.783], p=0.001)
Diabetes melitus (HR=1.575 [1.339-1.854], p=0.001)

Pricr percutancous coronary intervention (HR=1.543 [1.317-1.820], p=0.001)

Left main bifurcation (HR=1.742 [1.405-2 161], p=0.001)

Drug-sluting stent use (HR=0.765 [0.628-0.931], p=0.007}

Main beanch stent diameter (HR=1.333 [1.035-* 7], p=0.028)
Side branch stent cumulative length (HR=* ~
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), peD DT
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Diabetes melitus ~ O\O‘ «11], p=D.001)
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<t admission (HR=0.410 [2.71-0.620], p=0.001)t

_ 123103 on the target vessel (HR=1.579 [1.082-2.304], p=0.018)T
Target kesion revasculanz > &0 Angicgraphic follow-up (HR=4.529 [4.045-5.007], p=0.001)

: Diabetes melitus (HR=1.647 [1.379-1.968], p=0.001)

Drug-shuting stent use (HR=0.561 [0.453-0.654], p=0.001}
Left main bifurcation (HR=1.201 [1.421-2 284], p=0.001)
Main branch stent diameter (HR=0.339 [0.231-0.488], p<0.001)

Side branch stent cumulative length (HR=1.023 [1.010-1.037], p=0.001)T
Defmite stent thrombosis Mo statistically significant mdependent predictor identified
Definite, probable or possible thrombosis Diabetes melitus (HR=2.128 [1.435-3.157], p=0.001)

Multiphe lesions on the tanget vessel (HR=1.675 [1.081-2.597], p=0.021)

Stable coronary discase at admission (HR=0.481 [0.273-0.845], p=0.011)
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In Randomized trial on Bifurcation lesions :
( Nordic Study , CACTUS , BBC One, SYNTAX ...... )

» Use of IVUS was < 10%
» Procedures were angio-guided

» Clinical outcome was similar except for stent
thrombosis, in some of these studies ,which was
Increased In patients treated with 2-stent strategy



CACTUS trial

6-month in-segment binary restenosis
Angiographic F.U. performed in 86% of pts in both groups

20 -

B Crush (n=177) M Prov.-T (n=173)
15 - 13.2 14.7
% 10 A
5 ]
0 - |

~ MB SB
(main branch) (side branch)



CACTUS trial

Stent thrombosis

Total Acute Subacute Late
(first day) | (days 2-30) | (days 31-180)

Crush 3(1.7%) 1 (0.5%) 2% (1.1%) 0
(n=177)

Prov.T 2 (1.1%) 0 1 (0.5%) 1 (0.5%)
(n=173) (definitive)

p = 0.62 for comparisons between crush and prov.-T
* One patient did not take thienopyridine therapy after discharge




The NORDIC Bifurcation Study

Jan S. Jewnsen et al , Eurolnterv 2008; 4: 229-33

=MV E MV+SB

Total Death  Cardiac Death MI TLR Overall Stent  Total MACE
Thrombosis
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. —
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Event—free survival



BBC One : PRIMARY ENDPOINT

Composite (9months) Death, M, TVF

Complex | Simple P value
Death 2 (0.8%) 1 (0.4%) -
Myocardial infarction| 28 (11.2%) | 9 (3.6%) -
Target vessel failure 18 (7.2%) | 14 (5.6%) -




BBC One :Target vessel failure

Complex Simple
No. patients 18 (7.2%) 14 (5.6%)
Immediate CABG 2 (0.8%) 0
Inpatient CABG 1(0.4%) 0
Stent thrombosis (ARC definite) @ - 1(04%) |
Revascularisation (restenosis) 9 12

Revascularisation (distant lesion)




MACCE to 12 Months SYNTA)()

PCl Bifurcation/Trifurcation Subset

T-stenting (n=267) J§ Non T-stenting (n=57)

_P=0.24 P=0.71 PF=053 PFP=1.00 P=0.79 P=0.04 P=0.11

8.9
7.1 7.9

7.4
5.4 .
3.8 5.3 > 8
I D-‘-IDD
ST

MACCE All M Deathﬁ Revasc
death CVA /MI

5T=Per-protocol stent thrombaosis “Patients with 1 bifurcation identified at baseline and 1 bifurcation treated




Does Strategy Matter ?
2-year MACE In patients with bifurcations lesions
Treatment Strategy

A % B T stenting— — crush ------ v stenting
(115 F S R————— = 110 T (P SO O—
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= c
W 2
Log Rank p = 0.1957 o Log Rank p = 0.4834
50% - E 50%
T T T T 1 E T 1 T T T
0 5 1 1.5 2 = 0 .5 1 1.5 2
Vears % YEars
At-risk 0 At-risk
T stenting128 104 84 65 56 T stenting 128 104 84 65 56
crush121 97 76 39 50 crush121 97 76 59 a0
v stenting 60 50 42 33 30 v stenting 60 50 42 33 30
C D
- (14
L B e — F 100%-
£ ' c
2 5
o ©
£ 75% 1 v 75%
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& Log Rank p = 0.5743 = Log Rank p = 0.8420
= 50% - S 50%
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0 5 1 1.5 2 0 <] 1 1.5 2
years years
At-risk At-risk
T stenting128 99 79 61 53 T stenting 128 96 67 46 38
crush121 96 75 a8 49 crush121 82 61 47 38
v stenting 60 a0 42 32 29 v stenting 60 46 35 26 23

Palmerini T et al , Circ Cardiovasc Interv 2008;1:185-192



Role of IVUS In Bifurcation Treatment

Angio : 1,0,0
N

IVUS : 1,0,0



Should a different strategy (only LM stenting or Cross-
over stenting LM to LAD) make any difference in the
outcome?



The Use of IVUS In Bifurcastion Treatment

Would the use of IVUS change the strategy and the outcome ?



The Use of IVUS In Bifurcastion Treatment

Still having some ambigous angiographic appearance ?



CONCLUSIONS

**IVUS background provides the operator a more
accurate angiographic evaluation

*¢* IVUS evaluation in stent thrombosis or in-stent
restenosis could be essential to better understand and
treat the underlying mechanism

+¢* Use of IVUS could be useful in selected cases

*** Despite a sound rationale to define revascularization
strategy, choose stent size, optimize stent expansion and
guide kissing inflation, the role of routine IVUS for
coronary bifurcation lesions treatment is still unclear



