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CLINICAL CASE

72-year-old woman
Type 2 diabetes
HCV-related liver cirrhosis

Admitted for AMI of 2 hours duration, transferred from the emergency department of another hospital

Upon admission, ST elevation was found on the ECG in the inferior leads
Systolic BP 80 mmHg and hemodynamics were unstable etAsERR | 203 A
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SOLACI Primary PCIl via radial artery.
JSOCIME'2% Implantation of a XIENCE SIERRA 3.0-15 drug-eluting stent after thrombectomy and
predilatation with a 3.0-15 balloon.
Intra-aortic balloon counterpulsation support for hemodynamic instability.
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Slight improvement. Low-dose vasoactive drugs.

WHAT TO DO WITH THIS BIFURCATED LEFT MAIN

What do the guidelines say?

2022 Joint ESC/EACTS review of the 2018
guideline recommendations on the
revascularization of left main coronary artery
disease in patients a@rgﬁ@d
anatomy suitable for PCIl or

Robert A. Byrne © "%, Stephen Fremes © ***1, Davide Capodanno ©°,

Martin Czerny ©*7, Torsten Doenst”, Jonathan R. Emberson © 7,

Veolkmar Falk'™""'*"? Mario Gaudine © '%, John J. V. McMurray @ '°,
Roxana Mehran © '%, Milan Milojevic © ''®, and Miguel Sousa Uva & '*?
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The patient was considered of prohibitive surgical risk
and PCl was indicated, which was performed 48 hours
later tan AMI.

Should any type of circulatory support be used?

Effect of Mircroaxial Flow Pump (mAFP) on Hemodynamics in Infarct-Related Cardiogenic Shock in the DanGer SHOCK Randomized Trial
The hemodynamic basis for reduced 180-day all-cause mortality in DanGer SHOCK remain unstudied

B

STEMI and cardiogenic shock

(DanGer SHOCK trial) el s @t Y
* LVEF: <45% E| o g e o
«Lactate: >2.5 mmol/L o | @l .0'-.‘-_-:.., ...... ...:::::::::"’ ____________ o @ P
«Systolic blood pressure: é o
<100 mmHg 3
*No comatose cardiac arrest 9
g
S
mAFP + Standard care Standard care 0 - EER———— B2
n=179 n=176 ) ! T T ! o
HoursinCICU 1h 3h 6h 12h 24 h 48 h

40

Y
n =169 «+——— Admitted to the CICU—— =155 .

£ @
E .............
c | _TTT R °...
E ......... ®
Monitored in | = ®.. e @ @
the CICU with | | Tt ®-......
v a pumonary /7 . Osoisicransss L _Gnt ®.-..
N=125 - artery —n=98 | T L e
catheter
20 | T | o T T
HoursinCICU Th 3h 6h 12h 24 h 48 h
--@--Standard - @--mAFP

CONCLUSION: Using mAFP in STEMI-CS unloads the left ventricle by reducing filling pressure but maintaining and augmenting cardiac output.

_ (JACC. 2025;85:2456-2468)



The patient was considered of prohibitive surgical risk
and PCl was indicated, which was performed 48 hours
later tan AMI.

Should any type of circulatory support be used?

Left Ventricular Support for Unprotected Left Main
Coronary Artery Interventions (The Dayton Heart and
Vascular Impella Registry)

.e’ili ﬂl:llul _I;I:I-.ur"" i!’l"l.ll:r jl?ﬂl"l.lq f\]i ]. EI}I‘}I;I‘I‘Iigq i-:'ma.r Murﬁlq Dml;r ﬂH],. Ei:m-ld h"[:.rl::rl:'.
David Jolfe', Gary Fishhein'
Department of Cardicdogy, Wright State University Boonshoft School of Medicine, Feifbom, Ohlo, “Department of Cardiclogy,
The Heart Institute, Morthside Hospital, 5t Petersburg, Florida, USA
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SOLACI Should we perform IVUS to assess the lession
- #SOCIME'25 and plan accordingly?
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A multi-center, international, randomized,
2-year, parallel-group study to assess the, ...

superiority of IVUS-guided PCl versus 20 st i, 854 (9550 0L 145805
Sl ; ; . £
qualitative angio-guided PCl in unprotect :
left main coronary artery (ULMCA) diseas g
Study protocol for OPTIMAL trial i
ClinicalTrials.gos: MCTOM J
Follow-up fyr
M. at Risk
sttt Rt o it
Intravascular Imaging—Guide:
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_ | (=1}
e Aﬂglﬂgrﬂp y Gm K Cﬂl‘ﬂp it s+ 207 Hazard i, 9,59 (35% O, 0L55-5,50)
J-M. Lee, K.H. Choi, Y.B. Song, |.-Y. Lee, 5.-|. Lea, 5.¥_ Lee, S.M_ K
)X, Cha, C.). Kim, H.-5. Ahn, C.-W. Nam, H.-]. Yeon, ¥.H. Park
J-0. Jeang, P.5. Song, |.-H. Dok, 5.-H. Jo, C-H. Yoon, M.G. Kan
E.Y. Lee, Y.-H. Lim, ¥.-H. Cho, ] -M. Cho, W J. Jang, K-, Chun,
T.K. Park, .H. Yang, 5.-H. Choi, H.-C. Gwon, and ]-Y. H

for the RENOVATE-COMPLEX-PCI Investigators®
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Amm— MEXICO CITY - » Intracoronary imaging guidance by IVUS or OCT is
3'?"95"' OU'-'C':{""EE of the ULTIMATE recommended for performing PCI on anatomically
Trial Comparing Intravascular Ultrasoun  complex lesions, in particular left main stem, true

Versus Angiography-Guided bifurcations and long lesions.
Drug-Eluting Stent Implantation

-

E = 1 VU . Aoty

Xiao-Fei Gao, MD,™* Then Ge, MD,** Xiang-Cuan Koog, Puld,™* Jing Kan, MBBS," Leng Han, HI}," Sha Lu, MDx .« .m

Mai-Liang Tian, MD,” Song Lin, MD," (ing-Hua Lu, HD,'J Hiao-Yan Wang, MD," Qi-Hua Li, MD.rEIIi-.ﬂ'lung Liu, Pull,” 0 “ a o c o ”'
Yan Chen, MD,F Xue-Sang Qian, MD," Juan Wang, BMD," Da-Yang Chai, MD," Chong-Hao Chen, MD,” Tao Pan, MBBS,"

Fel Yo, MD,* Jun-lie Zhang, MD, Pel,* Shao-Liang Chen, MD, PuD,* for the ULTIMATE Investigators 7 ? | m Y m
MR 044 % O 024, 0.0Y)
The benefit is concentrated in patients who §° ! p— ot
achieved optimal PCI. . .
- 4 // L g -
Minimum lumen area of 5 mm2 or at least } | > ” ,)/ ©
90% of the distal reference segment. dind PR arSy
THE FINAL IVUS (POST STENT) HAS MORE VALUE
Plaque burden less than 50% 5 mm proximal - & ° ® =
and distal to the stent. Trre Gire Randomiston (Moréha) BB
YOm0 . RV |
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What technique should be used?
PROVISIONAL STENTING

TWO STENTS

PROVISIONAL STENTING (favorable)
No significant side branch injury
Small area of myocardium at risk

Easy to recross

4= A two-stent technique was decided
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The European bifurcation club Left Main
Coronary Stent study: a randomized
comparison of stepwise provisional vs.
systematic dual stenting strategies (EBC MAIN)

SN
467 oati o= o EBC MAIN 1-year results
patients
True bifurcation 1-1-1 Medina 168

After kissing, not to treat side branch except: en
-TIMI non 3

- Dissection > type A

- Threatened occlusion

- Ostial involvement >90%
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3 YEARS FOLLOW UP
Stepwise Provisional Versus Systematic Dual-
Stent Strategies for Treatment of True Left Main e (50 e <2250 A (5 oo e <tom
Coronary Bifurcation Lesions _ , M-
; T E — —-—_. ; i E -— —
All-cause mortality, Ml or TLR fos § os
& e g=a0r
g o [ e o] 4g Latel 3nn 1o0g . i 200 400 B [:1i4] 1000
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E 0.4 ~ el Slent Dt |36 T 3 3P M 0 Deeesif M3 e i i
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0 200 400  e0 800 1000 § o M foe 4 {f
Days from PCI a S — o ki ‘d:d
Strategy Murmbar af risk é‘” T g B E 0.3 =il Siend ‘
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PROVISIONAL STENTING: TECNICA

1. Main vessel stenting
adjusted to distal diameter

Shiwwiing

2. POT from the carina

3. Guidewire crossing to side branch
on distal struts

4. Kissing

5. POT on graft only

Rewiring of the side branch through the distal strut S
Ideally, this should be confirmed with OCT. Stent enhancement techniques " |

MDiStal advancement to the main branch. Crossing to the side branch pulling ba
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Comparison of Stent Geometry
Achieved by Different Side-Branch
Ballooning Techniques For

Bifurcation Provisional Stenting
The CRABBIS Trial

CRABBIS: Comparison of Side-Branch Ballooning

60 Patients PKP (n = 30)

LM or Larg¥ Bifurcations

(dMV 235 ﬂﬁSB 22.75 mm)

Oy @

|

\
Crossover POT
Stenting
Provisional Stenting

Stent Stent Stent S8 Stent Stent
i Apposition Scaffolding | Apposition Expansion

PKP = PSP | PKP > PSP > PSP \

* During stepwise provisional stenting in LM or large bifurcations,
the PKP sequence is associated with better stent configuration
than the PSP strategy.
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LATERAL BRANCH RESULT

Usefulness of other techniques

Is the pressure guiding (FFR) useful?

Are drug coated balloons (DCB) useful?




Drug-coated balloon in the
ggéfﬁlg-zs treatment of coronary left main

9 MEXICO CITY — true bifurcation lesion: A
Improved Outcomes of Combined Main Branch Stenting and Side el
Branch Drug-Coated Balloon versus Two-Stent Strategy in pabent |:E‘UE| .
Patients with Left Main Bifurcation Lesions propensity-matched analysis

Liang Pan®, Wenjie Lu?, Zhanying Han!, Sancong Pan?®,
Xi Wang®, Yingguang Shan', Meng Peng?, Xiacfei Qin®,
Guoju Sunl, Peisheng Zhang?. Jianzeng Dong™ and
Churnguang Criul™®

Hengdao Liu,' Hailong Tae,' Xufei Han,' Yang Lu,’' Xiaofei Xue,' Ruihan Feng,'
Fenghua Lv,” Yanwei Lin,” Hongrui Jin," Lianjie Li,* and Heping Gu ('

RETROSPECTIVE study 1077 eligible patients : propensity “score”
“matched” 100 patients DES +DCB (side branch) vs 2 DES 199 DCB side branch 398 (2 DES o provisional)

Parameters 2-D¥ES group {n=123) DES + DCR group {n = 16) P value
Left main stem

MLD [mm, M {Pas, Pr=}} 531 (188, 3.59) 325 (304 337 0530

Luminal stenosas (%, M [Py, Pajl LdAs {1327, 1946} 13.66 [9.58, 19.73) 0.362 mhwdwmmu . L Gy ¥ OO e

LLL [mm, M (Pss, Prs)] 017 (010, 0.29) 0.09 {0.03, 0.22) 0037 pationt-level propensity-matched ; o~ wns-oe
Left n.nt:.lri:‘; descending |I “m . . “ .

MLD [mm, M {Pas, Pyl 1EH (150, 3, 13} 188 (242, 3.08) 0861 S -

Luminal stenasis %, M (Pye, Pol] L25T (10060, 17.77} 12.70 [9.85, 20068) .81

Pl QL5 00 036 L6
eft circumilex

MLD [mm, M (Pss, Pos)] 180 (114, 2.54) 241 {202, 2.54) 0031
Luminal stenosis [%, M (Pye, Pys)] 32,09 (18,85, 6261} 1671 (9.60, 22.47) 0002
LLL [mm, M {Pxs, Prs)] 043 {0.21, 1.59) 017 (-0.31, 0.08) <0001

e L
| ’

Left main lt:m. 3 1 (43 {77 1.000° ¢ {n=9077) -
Left anterior descending branch 1 i43) Xl Looo" W pe———
Left circumflex 7 (300d) (T 0.093* - a

Without differences in MACE (1 year) ochpw T o = |-
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PLAQUE PREPARATION (E) before DEB (F)
AND AFTER “KISSING” (G) AND “POT” (H)
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EERE A S A Erere Functional and morphological assessment of
side branch after left main coronary artery
bifurcation stenting with cross-over technique
Functionally Significant LCX Jailing
After Stent Crossover (LCX ostial DS<50%)
43 patients
=0 42% In LMCA bifurcation lesions with mild LCX ostial disease, the
40 use of single-stent technique rarely resulted in the functional
LCX compromise. Because the functional LCX stenosis is poorly
30 7 predicted by a small MLA, sidebranch treatment should be
20 | based on the poststenting FFR
= Sensitivity of 100%
10 7% +  Specificity of 65%
- « PPV of14%
0 « NPV of 100%

Angiographic jailing Functional jailing
(DS =50%) (FFR<0.80)
Kang SJ, Catheterization and Cardiovascular Interventions. 2014;83(4):545-5. 3
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5-Year Outcomes According to FFR of m
Left Circumflex Coronary Artery After
Left Main Crossover Stenting

Cheol Hyun Lee, MD," Sang-Woong Chol, ML fongmin Hwang, MD," n-Cheol Kim, MD," Yun-Kyeong Che, MD,*
Hycung-5Sech Park, M0, Hyack-fun Yeon, M Hyungseop Kim, MDD, Seongeook Han, M0, lin Young Kim, M0,"
Joo Myung Lee, MR, Jeon-Hyang Doh, M0, Eun-Seck Shin, MD,” Bon-Ewen Koo, MO, Seung-He Hur, MDD,

Chang-Waok Nam, MLI¥

B v AT AN

83 patients

5 years follow up

c Target-lesion revasculanzaton

D Death or Myocardial infarction

e e Z5m o o
PPy o= T E i
.'flﬂ“. ﬁ { Ling rank Peil 008 2380 ! Liog reek P 41 .
FFR guidance g / ; - i : /—/j'_‘
e r“ N -r—:—-u-: '\'l:'l lh!,'q ‘ ¢ [ -un-nnh.:-l-‘u '\'l:fl IMI'IH’-" ‘ ’
06 Pt vurisiad, o i T S T
05 I LCx P ot 3 b 0.018
* Il-lil-t Simpje crossover stenting -
Li-LAD Listbsn harugth, puae riem fwithout POT -
PS LW -LAD MLD, par m Y 0013
Shesl genaratien, Jrd garseation Simple crossover stenting FER <0.80 \ 0035 '
Msan TenT diameter, par M with/without additional procedures <————— Check FFR /
e w puwen (e.g., POT, FKI, rePOT) f
Liw FFH 4 5
gl PR B FFR >0.80
I—>Fle up with OMT-\——

b\ ‘ 4 X 4 R -3
: - e © i - _'x’
X g/\’ i R | ' o ' g
O 1 . { 1 i
& L \J/A‘ :‘!'. 1

1 Am Coll Cardial

P4

Wity 20719;12-847-5




SOLACI
YSOCIME'25 WHAT DID WE DO IN OUR CASE?

L AR MEXICOCITY NN

DK Crush




Gl WHAT DID WE DO IN OUR CASE?
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Frame
" Pullback
Pullback
‘ 4 8.0 s
x|
85 |81 | B3

DK CRUSH

1.- "KISSING” WITH NC BALLOONS 2.75-15 (LAD) y 2.5-15 (LCX)
2.- IVUS
3.- Circumferential calcium in LAD: Shockwave 3.0-12

L] %FT MAIN BIFURCATION
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RANDOMIZED TRIALS FOR TRUE BIFURCATIONS

DK-CRUSH V Trial favored DK-CRUSH EBC-MAIN Trial favored One-Stenting
Tarpet Lesion Eailure :: EBC MAIN 1- -year results
E - ]h I I i -
\ é\ \ &) \¥
TWO STENTS : 47% IN "PROVISIONAL” GROUP TWO STENTS : 22% IN“PROVISIONAL” GROUP 5: o,
WNIT N RS
‘ Y h//:/ { "\‘ k' !,"

DE CARDIOLOGLA TADE MEXICO
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Two Stent Technique in Randomized Trials

PRECOMBAT Trial EXCEL Trial NOBLE Trial

© 00

Crush Technique T Stenting Culotte
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Once a side branch stenting is chosen based on the severity and length of the lesion, the myocardium at risk,
the likelihood of a successful outcome with the balloon, and the ease of converting to two stents, etc.

3-Year Outcomes of the DKCRUSH-V )
Trial Comparing DK Crush With

Provisional Stenting for Left Main

Bifurcation Lesions

¥iang Chen, MD,** Xisabo Li, MD,** Jun-Jie Zhang, PuD,** Yaling Han, MD," Jing Kan, MBBS,* Lianglong Chen, MD,*
Chunguang Giu, MD,” Teguh Santass, MD," Chootopol Paiboon, MD,' Tak W. Kwan, MD," Imad Sheiban, MD,"
Martin B, Leon, MD,' Gregg W, Stone, MDY, Shac-Liang Chen, M, for the DECRUSH-V Investigators

Patients with unprotected left main distal bifurcation
Lesions (MEDINA 1,1,1 or Median 0,1,1, N=484)

~—— Randomization (1:1 ratio) ——
N\
Provisional stenting group DK crush stenting group 4
(PS group, N=242) (DK group, N=242) ; ,’
. e V. XA TY
s R Vil
1-year follow-up 1-year follow-up \ A TR ¥
(N=242, 100%) (N=240, 100%) N ”y L %
TLF at 1"“-' A y, r/‘ & '/: )
3-year follow-up 4 L s

(N=242, 100%)

Am Call Cardiol Intv 9.-11:191'."—3



3-Year Outcomes of the DKCRUSH-V e
SOLACI : Trial Comparing DK Crush With
'SOCIME'25 Provisional Stenting for Left Main

Bifurcation Lesions

A MEXICO CITY I

e L] 72 "W 24 X 3 ¢ L 12 i 4 30 %
Days »ce Swang Procedure (mortha) Days snce Stantrng Procedure (monthe)
Pemtur of T Numrter al nask
PS oo 2 n w2 206 20 200 104 PS group 242 ha ) »né 2 b ] 29 m
O grmg 240 ba 20 20 nr 218 m D= group 240 o 1 m m e b e

0 o "7 ' Rl x
Duys sire Stentrg Procodue (montha)
Nt e Numer af rish
PG g M2 ne b L b ) 2 2 s PS group 22 5 2 24 ne o7 00

Ox goug M40 Fa P #J b oo 24 w2 220 DX group 240 s e 20 e ne
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SIDE BRANCH STENTING

FIRST “KISSING”
Advance guidewire proximal on
the side branch

Second “KISSING”

DK CRUSH TECHNIQUE

BALLOON (pre advanced to LAD) on
Left main-LAD (“crushing” CX stent)

STENT ON LEFT MAIN-LAD
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Once a side branch stenting is chosen based on the severity and length of the lesion,

the myocardium at risk, the likelihood of a successful outcome with the balloon,
and the ease of converting to two stents, etc.

SPEE A B

Clinical Outcome After DK Crush () = S ' E——

Versus Culotte Stenting of Distal - S ! o

Left Main Bifurcation Lesions i* i}~

The 3-Year Follow-Up Results of the DKCRUSH-III Study i 1 e i.‘ o~
! b (Y3

Shan-Liang Chen, MID,® Bo Xu, MBBS.} Ya-Ling Han, MD.? Imad Sheiban, MD.E Jun-He Zhang, MIL* Fe Ye, MD," I ;

Tak W, Kwan, MD,| Chitprapai Faiboon, MDY Yu-lie Zhoa, MDA Sho-Zheng Ly, MD.# George D, Dangas, MD,* - o . _ . [ Y Eppm— . T —

¥a-Wei Xu, MD,}1 Shang-Yu Wen, MD,{f Lang Hong, MD,i4 Rui-Yan Zhang, MI,|| Hai-Chang Wang, M1, 19 S = B ey TR 7t Do ey

Tie-Ming Jiang, MD,## Yan Wang, MD,** Teguh Sansoto, MD,} i Fang Chen, MD,¥ Zu-¥i Yuan, MD, 1 o e me. e e 56 e e 86 SR ' SAbe

Wel-Min Li. MD.55E Martin B, Leom, MDD et BN o . WS WD SN WW OISR qwe .l e
? D] ——— DN cranh M0 D’ i i DN ok, S0N .

; s ’ (“ — l Culotse stenting, ¥1.0% »
419 randomized patients: DK CRUSH vs CULOTTE i v o 1
3 years follow up : b i N sk
! 1 ¢
’ . EiR) 'i'
! ! I
] §
- » . - - » w t “1 S - v » v » v ! R ,

T TR/ SeaaiFios Ko ~bber urt e e 000 Sating roendss 9 P : ’A

§ whee . e .- 1 - 1~

poe gCI/_\ S U T L
Gl TADE M

Ami Coll Cardiol Intv H015;8:1335-42
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LAD 2.75-15 LCX
‘rewiring”

STENT XIENCE 4.0-1
o POT balloon NC 4.5-6

5>

. ;t ‘
Proglide fe&ral closure
K .'. e 8
\» SN

w—“* - |
Final resul 2 ' E: |



10. 36““’2

‘ "
IVUS. Final resy\lt after POT¢

A i)




: | ggéfﬁlg'zs TRUE BIFURCATION
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significant stenosis on the main and side branch

“Provisional” stenting Is side branch siutable for stent?

YES

Is side branch dlffuse or not localized
within 3 mm from the ostium ?

Stent on main branch and | NO

Keep open side branch *
Usefulness of FFRy DEB Assess myocardium at risk and ease of
on side branch recrossing in case of crossover.
DK crush will not be possible as a rescue TW° Ste",‘t_s' t"e’chnlque

”Provisional" stenting
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Once it has been decided that the patient is a candidate for PCI....

The choice of technique should be determined by the disease of the side branch,
the myocardium at risk, the patient's clinical condition, and the team's experience.

Circulatory support may be useful in critically ill patients.
IVUS should be mandatory in the final evaluation after the POT.
If provisional stenting is chosen, FFR measurement and drug-eluting balloons in the side branch

may improve outcomes. The provisional approach does not allow the conversion
of two stents with the "DK crush" technique.

The DK crush technique has been shown to be superior to other tec
that involve the placement of two stents ("culotte")

In unstable patients, it is necessary to find the balance between@ t
an “academic” technique and the need to proceed simple and fast. | #



