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Left main coronary artery PCI
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Left main coronary artery PCI
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Left main coronary artery PGl - IVUS guided

Medina calssification
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Left main coronary artery PCI
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Coronary artery PCl - angiography data from

the

COBIS registry

SB Occlusion

No SB Occlusion

Characteristic (n = 187) (n = 2,040)
Bifurcation location
Left main | EOS) 556 (27.3)f| stent
bifurcation .
LAD/diagonal 4 (66.3) 1,124 (55.1 OCCIUSIOn
LCX/0OM 32 (17.1) 272 (13.3)
RCA bifurcation
Medina classification
111 97 (51.9) 567 (27.8)
1.01 21 (11.2) 136 (6.7)
011 21 (11.2) 198 (9.7)
1.0.0 19 (10.2) 297 (14.6)
1.1.0 25 (13.4) 355 (17.4)
0.1.0 4 (2.1) 462 (22.6)
0.01 0 (00 25.L1.2)
True bifurcation l 139 (74.3) 901 (44.2) <0.001 I
Type of stent used 0.83
Sirolimus-eluting 82 (43.9) 966 (47.4)
stent
Paclitaxel-eluting 50 (26.7) 545 (26.7)
stent
Zotarolimus- 23 (12.3) 234 (11.5)
eluting stent
Everolimus-eluting 26 (13.9) 246 (12.1)
stent
Other drug-eluting 6 (3.2) 49 (2.4)
stents
Jailed wire in the SB 123 (65.8 1,237 (60.6 0.17
SB pre-dilation 61 (32.6) 437 (21.4) <0.001
before MV
stenting
Guidance of | 52279 772 (37.8) 0.007 |
intravascular
ultrasound
MV stent diameter, I 30@3E0-35) 3.0 (3.0-3.5) 004 |
mm (range)
MV stent length, mm 24.0 (20.0-30.0) 24.0 (18.0-30.0) 0.21
(range)
MV stent maximal |.2.0 (10.0-14.0) 14.0 (10.0-16.0) <0.001I
pressure, atm
(range)
MV stent/artery ratio 1.2 (1.1-1.3) 1.2 (1.1-1.3) 0.63
irangal
Hahn JY. JACC 2014
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SB Occlusion No SB Occlusion
Timing (n = 187) (n = 2,040) p Value
Before procedure

MV proximal RD, mm* 32 (2.9-3.6) 3.4 (3.0-38)
MV distal RD, mm 2.7 (2.4-2.9) 2.7 (2.4-3.0) 0.14

SB distal RD, mm 2.3 (2.3-2.4) 24 (23-2.7)

MV proximal MLD, mm 1.2 (0.7-1.6) 1.6 (1.0-24)

MV distal MLD, mm 12 (09-1.7) 1.3 (0.9-1.8)

SB ostial MLD, mm 1.0 (0.7-1.5) 16(1.1-21)

MV proximal diameter stenosis, %*

MV distal diameter stenosis, %

SB diameter stenosis, %
MV lesion length, mm
SB lesion length, mm

Bifurcation angle, °

Immediately after MV stenting

MV proximal MLD, mm
MV distal MLD, mm

MV proximal diameter stenosis, %*

MV distal diameter stenosis, %

63.3 (53.8-79.0)
57.4 (36.9-68.0)
56.5 (39.3-71.6)
19.5 (12.2-26.9)
4.3 (0.6-9.7)
57.7 (45.3-72.6)

2.8 (25-3.4)
2.7 (2.4-3.0)
12.1 (4.3-25.0)
1.7 (-5.9-12.0)

54.0 (29.2-69.7)
53.1 (34.1-66.2)
36.3 (18.2-55.3)
15.6 (10.0-24.2)
0.0 (0.0-5.5)
59.4 (46.0-77.0)

3.0 (2.7-34)
2.8 (2.5-3.1)
11.0 (3.1-20.0)
0.0 (-10.1-8.4)
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Coronary artery PCl - angiography data from
the COBIS registry

2 227 Dbifurcation lesions treated with  1-
ctent techniniie or M\/  first qtratenv SR
L CR- Clinical Outcomes at 12-Month Follow-Up
SB Ocelusio OB flow  was  restored spontaneously ~ in 26 Adjusted HR*
Outcome (n = 187) lesions (13.9%9 and by SB intervention in (95% Cl) p Value
Death 10 (5.3) 103 (55.1% lesions but not in 58 (31.0% of 1.50 (0.76-2.97) 0.24
Cardiac death 7@3.7) 187 occluded SB. For SB Interventions, 4.19 (1.66-10.59) 0.002
MI 4(21) balloon angioplasty was performed in 88 1.50 (0.51-4.41) 0.46
Cardiac death or MI 10 (5.3) lesions, and  stenting was performed in the 2.34 (1.15-4.77) 0.02
Stent thrombosis} 632 ©SB In 29 lesions . SB was permanently 6.19 (2.00-19.13) 0.002
= 14 (7.5) occ&ludetd . despltg ?E)allootnln? in ; tl_l : patlent_sth 1.31 (0.74-2.30) .
MACE 23 (12.3) an stenting n patients . a _|e_n S Wi 1.64 (1.05-2.58) 0.03
recovery of the occluded SB had jailed wire
A g B in the ,SB more frequently fhan g those  without SO ...
H T 1009-.... . s e S
5 < sQvery of the occluded $g B o
€ -l i e, = i
3 £ ® =G+-02) . E E_
£ 901 S % = g %
fL_’ =+ No SB occlusion :L: .. No SB occlusion ‘?_: E -~ No SB occlusion
§ 85 — SB occlusion T 85 — SB occlusion = 8 .=+ No SB occlusion E 854 — SB occlusion
- H Z — SB occlusion g
Z 80 . . . @ 80 , . \ % 80+ y . ; 9 80 Y : )
= 0 12 24 36 0 12 24 36 0 12 24 36 0 12 24 36
» Months Months Months Months
$8 occlusion ‘ 187 163 128 83 SB occlusion . 187 156 Ly 80 SB occlusion 187 155 121 79 SB occlusion 187 162 126 83
No SB occlusion 2040 1851 1542 991 No SB occlusion 2040 1790 1478 950 No SB occlusion 2040 1783 1468 940 No SB occlusion 2040 1860 1554 1003

Hahn JY. JACC 2014



Coronary artery PCl - angio tool for risk of SB
pcclusion: the RESOLVE score

ROC Curve
—— - S " f/j_/_,/fﬁ TABLE 4 Scores Attributed to Each Variable
7,007 patients with 9,421 lesions underwent PCI
pg;wgep J,af“,‘faw 2012 and July 2012 ‘ // Risk Factor Level Point
opposite 0
TABLE 5 Frequency Distribution of SB Occlusion Across Different Risk Groups »of SB
1
Fof 5B
- Low-Risk Intermediate-Risk High-Risk 0
» 1,545‘pat|ent.‘.\wt Gruup Grnup Grnup 6
)
(Quartile I) (Quartile I + 1) (Quartile 1V) p Value 7
Range 0-2 3-9 =10 °
, SB occlusion rate in training 1/98 (1.0) 29/770 (3.8) 58/332 (17.5) <0.001 |° z
No SB occlusion group:
[1,431 pat:entswitgh 1,:83 datEISEt (FI - 1,200) 0
bifurcation lesions
* SB occlusion rate in validation ~ 0/47 (0) 9/239 (3.8) 21/85 (19.8)  <0.001 |’ :
After univarial dataset (n = 401) 0
analysis, 5 primary 5 2
(plaque distribution, MV TIMI flow grade = | Validation 15-<2.0 6
before stenting, pre - procedural diameter S os DB =2.0 9
stenosis of bifurcation core, bifurcation Diameter stenosis of 5B before <50 0
. . MV stenting (%)
angle, and diameter stenosis of SB before 0z Source of the Curve 50--70 .
MV stenting) and 1 derived variable | ~RESOLVE Score 050 .
(diameter ratio between MV/SB) remained oot — 1 ~90 7
independently associated with the risk of '  1-Specificity '

Dou K.JACC intdpvegfigaion 2015



Angiography's limitations as lumenogram

* Angiography provides a “lumenogram”, not a comprehensive evaluation
of the vessel, leading to misinterpretation of type of disease and its
characteristics with consequent increase in suboptimal procedural and
clinical outcomes:

e Anatomical limitations (Left Main, ostial or bifurcation disease)

Eccentric plague/Diffuse disease

Vessel foreshortening

o [alcium characteristics (length, depth, arches)

* Patient size/vessel measures

e Types of treatment




LM is the only vessel with clear MLA cut-off.
However, these value are inferred from
physiological assessment

MLA

T s 4.5 - 6.0mm?

I/j“\

L
Lo

Nevertheless, the MLA cut-
off is not related to BSA

T.W. Jhonson . European Heart Journal (2019) 40, 2566 12584



Sensitivity 93%
Specificity 94%

Sensitivity

Cut-off value: 4.5mm?2
AUC: 0.83
Sensitivity: 77%
Specificity: 82%

PPV: 84%

NPV: 75%

T T T T T T L] T T T
0 10 20 30 40 50 60 70 80 90 100

100-Specificity

MLA « Korean population optimal cutoff

Jasti et al. Circulation 2004;110:2831-6 4.5mm?2

Park et al. JACC Cardiovasc Interv 2014:7:868



IVUS for left main coronary artery PCI: key
informations

e |s the stenosis critical?

e Pre - PCI diameter and MLA evaluation of LM,
LAD and LCx

e Type of strategy (e.g. Provisional or 2 _
stent techniques)

 Type of lesion preparation

« Optimization of PCI avoiding ostial
distortion, under - expansion and
malapposition
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IVUS for left main coronary artery PCI

a b e f

Study Year MACE RR(95%CI)  Weight% ' Study Year TLR RR (95% 1) Weight%
Study Year  Alldeath RR(95% CI) Weight®% Study Year ST RR (95% CI)  Weight%
Agostons —_—— : 1.7 .
20 sRONLTH 0 ; g:,t::d? 2014 - 12078191 25
Park 2009 = 0.64(0.39, 1.05) 8.17 T ety , 097 7
S b i = Park 000 039(0.15,1.02) 7.16 Da La Tore Hemandez 2014 ‘ 0.27(008.087) 2754 a0 204 " 0.25 (0,12, 0.52) 290
o La Torre Herandez . 65 (0.50, 0. ; { —_—
4 + ; ‘ Gao 2014 ‘ 022(006,096) 2089 —d DO _
Goo 014 = 054(040,071) "4 DeLa Torre Hemandez 201 056(0.38,082) 4446 : o ‘ el - Tan 2015 0.42 (0,18, 1.13) 18.95
T a5 — 0400022108 3% Kin o 045(016,12) 6% " | ik tom 21 021(001,4%) 413
. 83(0.39, 1 7
Kim 017 e 0.63(0.33,1.17) 500 Tian 2017 &+ 058(039,086) 4208 Tian 2017 O 083(0.39,1.77) 3760 Tian 2017 <—>°- 0.94(056,157) 2649
Ti 2017 - 0.65(0.50, 0.84 2077 Overall (I-squared = 22.3%, p=0.21TR | 048(027,084) 100.00 Overall (1-squared = 74.7%, p = 0.003) \_~ 060{0.31,1.18) 100.00
o { ) Overal (squared = 0.0%, p = 0.89) (> 055(042,071) 10000
Overall (Hequared = 0.0%, p=0937)  {) 0.61(0.53,0.70) 100,00
NOTE Whights arw from randem eflects mslpas
001 01 1 10 100 001 01 1 10 100
001 01 1 10 100 001 04 1 10 100 IVUS guidance Angiography guidance IVUS guidance Angiography guidance
IVUS guidance Angiography guidance IVUS guidance Angiography guidance
. ; : 2 Study Year TVR RR (95% CI)  Weight%
i , i = Study Year MI RR (95% C1)  Weight%
Study Year Cardiac death RR (95% CI) Weight% l
Park 2000 _..|_ 083(043,157) 886 Park 2009 s 0.80(0.35,1.88) 29,18
T (L 4 ,0.87 : i :
LAl & M08 e De La Tore Hamandez 2014 = 0.70 (0.42,1.17) 14.16 Gao 2014 ) 0.28(0.15, 0.51) 33,04
- -t SREAY) R Gao 201 - 065(046.082) 3083 i
ST I— Tian 2017 L 1,09 (0.84, 1,42 37,78
Ten 2015 088(0.12,391) 367 T 2008 —————— 051005548 087 | ( )
Kim 017 T 0.37 (0.10, 1.35) 6.58 Kim M7 —_— 0,46 (013, 2.52) 149 QOverall (-squared = 87.5%, p= O‘OOO)O 0,64 (0,26, 1,56) 100,00
Tan 2017 - 0.61(0.31,083) 4594 Tan 2017 - 0,64 (0,48, 0.86) 43,60 1
Overal (-squared = 0.0%, p = 0.817) <> 045(0.32,062)  100.00 Overal (--squared = 0.0%, p = 0.973) O 066(055,080) 10000 NOTE: Waights arw from random efects anayss |
' Y Y o ) T T
0.01 01 1 10 100
“r el T v T T T IVUS guidance Angiography guidance
001 04 1 10 100 0.01 0.1 1 10 100 g BIOgraply 8
IVUS guidance Angiography guidance IVUS guidance Angiography guidance

Wang Y. BMC Cardiovasc  Disord .2018 Jun 14;18(1):115.



IVUS for left main coronary artery PGl - data from the

EXCEL trial

« Used larger balloon: 30% (107) Pre-stenting Only,
 Performed post-dilation: 29% (102) Both Pre and Post-
YES  Used higher pressure: 17% (62) stenting

[ ] = - . 0
51.7% Treated stent under-expansion: 16% (57)

ovisional 1 stent strategy rather tha
planned 2 stents strategy: 11% (41)

N=357

« 2 stent strategy rather than the planned

provisional 1 stent strategy: 9% (33) PhElstar ting o

Unadjusted HR: 2.32 (95% CI: 1.15, 4.68)

 Prevalence: 6.5% (33/506)

30 4

. Log Rank P-value = 0.02 28.0%
ocation™: LAD: 3.0% D : I EJ) . = e
‘ 20 tent deformation
LM Shaft; 15.2% Stla Ste_nt % 15
/ 13.4%
deformation
- No stent deformation
= 51
—
LM Ostium: 81.8% -
0 6 12 18 24 30 36
Time (Months)

Number at risk:
Stent deformation 33 27 26 25 24 23 23
No stent deformation 473 443 426 407 397 383 341

*LM bifurcation 0%; LCX: 0%




Coronary artery PCI - [VUS predictors of side
branch occlusion

99 Table 3. Baseline ultrasound data.
tha MB proximal referenca
1. ( EEM area, mm?+SD 17.2+5.1
|2VL Lumen, mm?+SD 11.8+4.6
( A Plaque burden, %+SD 32+14
~ | Carina region
EEM area, mm*+SD 10.6+4.1
Lumen, mm?*+SD 45+26
Plaque burden, %+SD 56x18
MB distal reference
EEM area, mm?+SD 10.9+4.1
Lumen, mm*+SD 7.8:3.1
Plaque burden, %+SD 2714
MB stenosis site
EEM area, mm*+SD 11.3+3.8
Lumen, mm*tSD 3x13
Plaque burden, %6xSD 72+12
Distance to the carina, 3.7+£35

mm+SD

EEM: external elastic membrane; MB: main branch; SD: standard

deviation

Suarezde Lezo J. Eurointervention
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Table 2. Baseline angiographic characteristics.

Location of bifurcation, n (%)
Distal left main 52 (47)
LAD 44 (40)
LCx 10 (9)
RCA 4(4)
Type of lasion (Medina), n (%)
(1,1,0} 47 (42)
(1,0,0} 13 (12)
(0,1,0} 80 (45)
Praximal reference diameter, mm+SD 3.4+05
Distal reference diameter, mm+SD 3.1+0.3
SB reference diameter, mm+SD 2.8:04
MB stenosis, % + SD 7311
Length of lesion, mm+SD 16.8:7 4
Bifurcation angle, ° + SD 66+30

LAD: left anterior descending artery; LCx: left circumflex artery;

RCA: right coronary artery; SD: standard deviation




Coronary artery PCI - [VUS predictors of side
branch occlusion

Table 4. Predictors of SB damage.

SB No SB
damage | damage
(n=51) (n=58)
Bifurcation angle, °+SD 60+32 68128 0.1
MB diameter, mm+SD 335104 | 2.48+0.6 0.7
SB diameter, mmzSD 2.78+0.5 | 2.86x0.3 05
Stent diameter, mm+SD 31103 | 2.1+0.4 0.8
MB stenosis, %+SD 70£10 76x11 02
Plaque length, mm+SD 17.1+84 | 17.8+8.2 0.5
EEM area in carina, mm*SD | 11.8+4.2 | 12.2+3.3 0.2
Plaque burden in praximal 3113 20+14 03
reference, mm=SD
Plaque burden in distal 24x14 26x12 032
reference, mm+SD
Plaque burden in MLA, %+SD | 7113 7510 03
2;%" o i caria 56:15 | 50:16 | 03
Plaque in carina, n 8 19 <0.05
Eyebrow sign, n 41 10 <0.01
MB: main branch; SB: side branch; MLA: minimal lumen area;
_E;M: extemal e]astjc membrarne; SD; standard deviation
Suarezde Lezo J. Eurointervention 2012. DOI

A LN ASSA AIr-—i1 AN I™~1AMN NAN1000




Coronary artery PCI - [VUS predictors of side
branch occlusion

Table 5. Predictors of the “eyebrow’” sign.

Eyebrow sign | Eyebrow sign |

Yes(n=51) | Noln=58) | 7
Bifurcation angle, %+SD 62+ 23 75£34 | 0.02 Baseline After MB stenting
MB diameter, mm+SD | 337405 | 3.46:0.5 05 | ' .
SB diameter, mm+SD 2.8:0.5 27+03 03
MB stenosis, %+SD 72+12 74x10 0.5
Plaque length, mm+SD 1646 176 04
EEM area in carina, mm*+SD | 103134 | 12.6:43 008
Plaque burden in praximal 3113 20+13 05
reference, %+SD
Plaque burden in distal 24x13 24x12 03
reference, %+SD
Plaque burden in MLA, %+SD | 60+11 7411 0.07 |
Plaque burden in carina 50+15 62+16 04
region, %+SD
Plaque in carina, n 11 16 0.5

MB: main branch; SB: side branch; MLA: minimal lumen area;
EEM: external elastic membrane; SD: standard deviation

Suarezde Lezo J. Eurointervention 2012. DOI

A LN ASSA AIr-—i1 AN I™~1AMN NAN1000



Coronary artery PCI - [VUS predictors of side
branch occlusion

TABLE |. Comparisons of Baseline Clinical Characteristics

TABLE IlIl. IVUS Measurements

Between the SB Occluded and Non-SB Occluded Groups Occlnded Nom-occhnded
Total (n=272) aroup (n=>52) aroup (n=22{)) P
Occluded Non-occluded Measurement of MV
group (n=>52) group (n=220) P MLD (mm) 2.08 1047 1.80 1 0.41 2.14 4+ 0.47 0.0004
. MVD (mm) 3.95 1 0.64 4.06 1 0.57 3.91 4 0.66 0.1233
Age (years) 678 L 113 6731100 0.7554 Lumen CSA (mm?) 4.53 1 2.02 3.62 1 1.47 4821207 <0.0001
Male (n, %) 45 (86.5) 166 (75.5) 0.0570 EEM CSA (mm”) 14.2 1 4.32 14.9 1 3.78 14.0 £ 4.46 0.1740
BMI (kg/m®) 24.3 + 3.0 4.7+ 3.4 0.4810 Plaque area (mm®) 9.45 1 4.55 11.3.£3.52 9.13.43.97 0.0005
1 ; -1 f The thinner MV plaque on the sides of SB (mm) 0.71 £0.33 1.06 £ 0.30 0.61 £0.25 <(.0001
Coronary risk factor o .
P . Measurement of 5B ostium
Hypertension (n, %) 40 (76.9) 180 (81.8) 0.4705 Total diameter (mm) 2.30 1 058 2.38 1 0.54 228 4+ 0.58 0.2258
Dyslipidemia (n, %) 32 (61.5) 165 (75.0) 01216 Luminal diameter (mm) 1.51 L 0.52 1.18 £0.40 1.61 £ 0.50 <0.0001
Diabetes mellitus (n, %) 19 (36.5) 92 (41.8) 0.5227 Diameler ratio 1.61 1 0.58 2.25 1 0.94 1.46 4 0.28 <0.0001
Current smoker (n, %) 30 (57.7) 123 (55.9) (0.5612 L L o . .
. . . TABLE IV. Univariable and Multivariable Logistic Analyses to Predict SB Occlusion
Diagnosis 0.3559
Acute coronary 15 (25.9) 43 (74.1) Univariable analysis Multivariable analysis
syndrome (n, %) Risk factor OR (95% CI) P OR (95% CI) P
Stable angina 37(17.3) 177 (82.7)
. MLD 00,522 (0.360-0.756) 0.001 1.924 (0.539-6.86T) 0314
pectoris (n, %)
Tareet SB 0.5594 MVD 1.266 (0.937-1.709) 0.124
[f'_f - Al branch/Sental 77 74/52 o Lumen CS5A 0.422 (0.270-0.660) 0.0001 0521 (0.131-2.074) (.355
agonal hranchySepts fl & EEM CSA 1.225 (0.912-1.651) 0.175
branch (n) ‘ | Plaque area 1675 (1.239-2.267) 0.001 0.988 (0.611-1.602) 0.966
RV branch/seg 4/SN & 4/2/4 351217 The thinner MV plaque on the sides of SB 6.79 (4.010-11.520) 0.0001 4956 (2.0559.252) =0.0001
Conus branch (n) SO Lotal qameter 108 (800 1.003) 0220
OM branch/seg 13 (n) 4/4 29/11 SE lpminal diameter {1220 () 1750451} (10001 1 002 (() §57-2.147) () 799

The 5B diameter ratio 7.730 (4.280-13.953) (.0001 4.226 (1.788-9.990) <().0001

Sakamoto N. Cath. Cardiovasc . Interv .2015



Coronary artery PCl - CACT predictors of side

branch occlusion

303 patients with preprocedural coronary CT before
elective bifurcation PCI

\ 4

— Interval between coronary CT
and PCl >90 days (N=11)

— Severe calcification on coronary CT (N=3)

— Visually estimated side branch diameter
<2 mm (N=36)

— Prior bypass surgery (N=1)

— Prior stent in bifurcation segment (N=3)

— Elective side branch stenting (N=1)

— Rotablation (N=I)

— Use of intra-aortic balloon counterpulsation
(N=1)

246 patients enrolled for analysis of CT, CAG, and PCl
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Coronary artery PGl - CACT predictors of side &
branch occlusion

Table 1. Clinical characteristics.

Side branch Non-
: : p-value
| occlusion | occlusion

No. of patients 40 206 -
Male gender 35(83.3) |171(78.4) | 0.47
Age 67.749.5 | 67.8+10.1 | 0.95
Acute coronary syndrome 7(17.5) | 48(23.3) | 0.44
Diabetes 18 (45.0) | 82(39.8) | 0.66
Hypertension 25 (62.5) (124 (60.2) | 0.92
Smoking 14 (35.0) | 89(43.2) | 0.33
Chronic kidney disease 2 (5.0) 11 (5.3) 0.99
Dyslipidaemia 17 (42.5) | 75(36.4) | 0.58
History of percutaneous
coronary intervention 1(2.5) 4(1.9) 0.99
History of myocardial 1(2.5) 13 (6.3) 0.56
infarction d : ¢
History of stroke 2 (5.0) 22 (10.7) | 0.41
History of peripheral artery
disease 0 (0) 5(2.4) 0.42
Post-procedural peak CK-MB
(ng/ml)? 18.2+36.7 | 7.1£13.2 | 0.002
Post-procedural peak CK-MB
- %10 ULN? 5(14.7) 5(2.8) 0.010
Left ventricular ejection
fraction (%)* 6149 6348 0.38

Data are given as n (%) or meanzstandard deviation. YCK-MB was tested
in 215 patients (87.4%). * Echocardiography was carried out in
188 patients (76.4%).

.10.4244/E1J
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No calcification

No low attenuation

plaque

- D- 18- 00113.

Absent or DS 250%
side branch plaque

Large side branch
ostial vessel area

(4)

sssssssssssss

(1) Calcified plaque in proximal segment [] 1 point
(2) Low attenuation plaque in

proximal segment or side branch [] 1 point

(3) Plaque with DS 250% [] 1 point

Main vessel vessel area

>4.3 1 point
Side branch vessel area H P

CT bifurcation score = ____ point(s)

(Sum of positive findings among 4 characteristics)
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Risk of side branch occlusion

%

Risk of side branch occlusion

Coronary artery PCl - CACT predictors of side

branch occlusion

CT bifurcation score

% p<0.001 by test for trend

751

64.7%

Medina classification

100

75 4

50

24.0% 26.4%

0,0,1 0,1,0 0,11 1,00 1,0,1 1,10 1,11
N 2 57 25 45 11 48 72
Hwa Lee S. Eurointervention

Any MV proximal and SB
plaque (Medina 1,X,1)

11.9%

Absent

177

. 10.4244/E1J

% 100

754

50

25

Risk of side branch occlusion

25.3%

Present

83

RESOLVE score
% p=0.036 by test for trend

* o,
10
187% J23%
0.8
0-4 5-7 8-11 =12
58 57 75 70 "
Any MV proximal Any SB plaque =
plaque (Medina 1,X,X) (Medina X,X,1) ﬁ ol
0.2
0.0

24.5%
18.2%
11.9% 10.0%
Absent  Present Absent  Present
84 176 150 110

- D- 18- 00113.
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Specificity

Azienda Ospedaliero-Universitaria
di ALESSANDRIA

c-statistics (95% CI)

CT bifurcation score 0.749 (0.672-0.827)

RESOLVE score 0.627 (0.537-0.717)
Medina classification with
any SB plaque (type 1,1,1,
1,0,1,0,1,1, 0,0,1)

0.631 (0.551-0,711)

Medina classification with
MV proximal and SB plaque 0.608 (0.526-0.690)
(type 1,1,1 0r 1,0,1)

Medina classification with
any MV proximal plaque
(type 1,1,1, 1,1,0, 1,0,1,
or 1,0,0)

0.551 (0.478-0.623)



Coronary artery PCl - CACT predictors of side
branch occlusion

Case 1

Mean -2 59
Area 00223 cm”
Min: 49

Max: 58

SOev: 20.7

Mean: 21.6
Area: 0.0111 cm?
Min: -12

Max: 96

SDev: 37.1

Red, low attenuation (71150- 29
HU); vyellow, fatty (30-149) ;
green,  fibrous (150- 349) ; i %, Tl S
VRiie ifie (350- 1, 000) o . . Max.Diameter: 1.89 mm

/SB vessel area F MV vessel area Area: 2.14 mm?

E w ~ SBvessel area
\

A~B6.22mm F

B < MV vessel area

&

Avg. Diameter: 2.17 mm Avg. Diameter: 5.76 mm
Min Diameter: 202mm | Min Diameter: 5.36 mm
Max Diameter: 229 mm

Max Diameter; 6.10 mm
Area: 369 mm*

Avg. Diameter: 4.35 mm
Min.Diameter: 4.10 mm
Max.Diameter: 4.56 mm
Area: 14.9 mm?

Hwa Lee S. Eurointervention .10.4244/E1J - D 18- 00113.



Left main bifurcation PCl - EBC main

467  patients randomized to Provisional Types of 2  stent techniques in the
strategy vsS systematic dual stent strategy systematic dual group :
Inclusion criteria : - Culotte 53% DK crush 5% T/TAP 32%
- Medina 1.1.1 or 0.1.1 Types of Dbailout 2- stent  techniques in the
- Both main and side with >50% stenosis Provisional group (269 :
- Both wvessel with at Ileast a diameter of W %illgtte 26% —TFTAP—11% NA-78%
2. 75 mm 1 09 T e e——— ——— 85 2%
08 et e o e e s
20% 823%
- 18% EBC MAIN 1-year results Sk
T 06+
16% S ans
14% g 04 -
5
12% @ 03+
10% 10% -
10% m Stepwise provisional =
2% ® Systematic dual 0.1+
0.0
6% [Logrank p=0.3449|
4% 7 12 21 1 <4 197 194 1 L o 100
4% 3% ; ;;2 ;:4 21'o g?g ;gl: :g‘? f:'s 1;0 1;0 1;: u?z u:s 1::0
o . IVUS used in the 36% of patients in the
0 - = provisional group vs 31% of patients in the
Death, M, Death Mi Revascularisation
revascularisation 2' Stent gl‘OUp
Hildick - Smith D. et al The EBC main trial. European Heart Journal 2021 OCT in the 4% of patients in the provisional

. -7 _ IR R R - a1 ~ S R



Left main bifurcation PCl - DK-Crush V

Inclusion criteria : Survival
- Medina 1.1.1 or 0.1.1 (de - novo) analysis
- >50% stenosis of both LAD and LCx =

0.256

HR (95% CI): 0.669 (0.273-1.635), p=0.378

HR (95% Cl): 0.472 (0.277-0.806), P=0.006

0.20
After stratification for DEFINITION . IVUS used in the 40.5% of patients in the
complexity criteria (SB DS O70% and SB & provisional group Vvs 42.9% of patients in
lesion length Q10 mm) Provisional is  similar "o oo s <o
to DK crush in non complex bifurcation bur - PIOVRLOR vy, £.0%
inferigr___~_| nes - y ,———’_m
’ ' 0.

HR (95% C.1.): 0.354 (0.139-0.897), p=0.029

0 6 12 18 24 30 36 0 6 12 18 24 30 36

Provisional stenting, 20.0% Days since Stenting Procedure (months) Days since Stenting Procedure (months)
Number at risk
i i . PS group 242 236 236 232 228 228 223
oveiral et 15 3% Key blfu rcation features . DK group 240 237 233 231 228 226 224
rovisional stenting, 15.3% . . . .
R - Side branch lesion length : 16.6 mmin the 025
X 3 . . . ;
" ] Provisional group vs 16.2 mmin the Dk
= R T F HR (95% Cl): 0.473 (0.238-0.942), p=0.033
crush stenting, 8.9% CrUSh group 0.20
- Bifurcation angle : 79.7 vs 76.3 "~
- Pre - procedural stenosis  of the bifurcation « Provisional stenting, 10.3%
. F o010
core: 61.8 vs 60.8%
0 e B 4 % B - Pre -ehPrhocedurglmd stemosis id - DK crush stenting, 5.0%
Months since Stenting Procedure onths since %eg’ng re : %
Number at risk Number at risk65 . 3 VS ) g% DK crush stenting, 1.7%
PS group 157 150 143 135 133 132 128 PS group 85 82 79 | 6 68 66  0.00 0.00 '
DK group 158 155 150 145 143 142 141 DK group 82 80 76 75 74 73 72 0 6 12 18 24 30 36 0 6 12 18 24 30 36
Days since Stenting Procedure (months) Days since Stenting Procedure (months)
Number at risk Number at risk
PS group 242 232 231 223 219 218 213 PS group 242 234 224 212 207 206 200

Chen X. et al The DK - Crush V trial. JACC 2019 DKgroup 240 236 232 229 224 222 220 DKgroup 240 236 226 220 218 216 214



Coronary artery bifurcation PGl - DEFINITION I

trial

660 patients with complex coronary bifurcation lesions according to DEFINITION criteria

zzzzz
AAAAAAAAAAAAA

Major criteria: Minor criteria:
For left maun bifurcation (Major 1) = : - > mild calcification
SB lesion length > 10 mm, and Major 1 or2 tany2Minos . Muliple lesions
-SB diameter stenosis > T0% e Bifurcation angle < 48% e >70°
For non-left main bifircation (Major 2) - MV-RVD < 2.5 mm AL U At I-year |HR [95%CI |p
-SB lesion kength > 10 mm, and < MV lesion length > 25 mm -
-SB diameter stenosis > %0% - Thrombus-containing lesions TLR 043 0.19~1.00 0.049
'
Provisional group (N=329) <o 1:1 Randomization * Two-stent group (N=331) TYMI 9955 020-0.208 10.025
® Provisional = TLF 0.52 0.30~0.90 0.019
Exclusion (N+4) Exclusion (N=3)
] = | repeat random - lrepestrmodom o
« | worsening post-random = | worsening post-random
« 2 withddrew post-mndom « | withdrew post-random
v '
Provisional group (N=325) Two-stent group (N=328)
@ sssasanses 1) 2 S Clinkeal follo(w.up at12months e N=327 e >
e MR Anglographic follow-up at 13 months -+ NIy

Primary endpoint: Target lesion failure (TLF) at 12 months follow-up
Safety endpoint: Definite / probable stent thrombosis at 12 months follow-up

TLR TVMI TLF

In the two - stent group, use of the DK crush or culotte
stenting techniques was strongly recommended ; other two - stent
approaches  (traditional T or TAP, classical crush  or mini -

crush, and kissing%1 stenting? were discouraged
Zhang JJ. European heart Journal. 2020



Conclusions

 The incidence of SB occlusion is very variable in RCT
and registries

 There are data that suggest that SB occlusion may
correlates with adverse events during the follow - up
but it is unclear If there Is causation (just
severity of CAD proxy?)

 There are several tools that may help to stratify the
orobability of SB occlusion

e Intravascular imaging may be an underused tool In
pifurcation PCI

« SB occlusions are more frequent in complex
bifurcation scenarios

. Targetlng complex bifurcation scenarios with upfront
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