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Cardiovascular Collapse after Reperfusion
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SYNTAX Trial Patient Distribution smm()

Surgery
For LM Still

gold standard
66%

PCI LM

Legitimate
34%

Results of the
SYNTAX trial
suggest that
34 % of all
patients with Left
Main Stem are
best treated with
PCl, an excellent
alternative to
surgery... up to
two year



Current Guideline Recommendations for UPLM Revascularization

ACC/AHA!  lla
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Elective PCI

Class Ill angina and >50% LM stenosis who are not
eligible for CABG

Alternative to CABG may be considered in pts with
anatomic conditions that are associated with a low risk
of PCl procedural complications and clinical conditions
that predict an increased risk of adverse surgical
outcomes

Left main (isolated or 1-vessel disease ostium/shaft)

Left main (isolated or 1-vessel disease distal
bifurcation)

Left main plus 2- or 3-vessel disease, SYNTAX score <32

Left main plus 2- or 3-vessel disease, SYNTAX score >33

1 ACC/AHA 2009 Focused Updates for STEMI and PCI. Circulation 2009;120:2271-2306
2 Wijns W, Kolh P,, et al. Eur Heart J published online as doi:10.1093/eurheartj/ehq277

ACS/AMI
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STATE-OF-THE-ART PAPER

Unprotected Left Main Coronary Disease and
ST-Segment Elevation Myocardial Infarction

A Contemporary Review and Argument for Percutaneous Coronary Intervention

Approximately 1% of patients undergoing primary PClI
Revascularization is primary means of survival

Clinically catastrophic event with in-hospital mortality that often
exceeds 30% despite percutaneous or surgical revascularization

Among hospital survivors, late term freedom from adverse events is
favorable

Hemodynamic assessment may be erroneous
No specific treatment recommendations or guidelines
Evidence basis is minimal compared with other PCl indications

Bias precludes any definitive trial

Lee, Kandzari. JACC Intv 2010;3:791-795.



ULM Percutaneous Revascularization in STEMI/NSTEMI

N
Lee et al. 20041 18
Tan et al. 20082 16
62
Lee et al. 20093 (STEMI/
NSTEMI)
Prasad et al. 20094 28
Marso et al. 1999° 40
Montal t et al 2l
2c)c())r;)ea escot et al. (STEMI/
NSTEMI)

1 Lee. IntJ Cardiol 2004;97:73-76

2 Tan. IntJ Cardiol 2008;126:224-228
3 Lee. CCI 2009;73:15-21

4 Prasad. CCl 2009;73:301-307

Cardiogenic
Shock
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Mortality

44%
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36%
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5 Marso et al. Am J Cardiol 1999;83:1513-1517
6 Montalescot Eur Heart ) 2009;30:2308-2317
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Challenges to Interpretation of Comparative ULM Revascularization Trials
in STEMI/NSTEMI

1. Non-randomized design

2. Small sample size

3. Variable duration of follow-up
4. Selection and treatment bias

5. Absence of intent to treat



Comparative ULM Revascularization Strategies in STEMI/NSTEMI

1,799 ULM Disease and ACS, 2000-2007

PCI* (N=514) CABG (N=612) No Revasc (N=673)
Shock/Killip IV 7.9 2.7 5.4
Isolated LM 8.0 5.2 5.6
Revasc <24 hrs 48.0 5.1 —
Revasc <48 hrs 69.0 25.0% —
|ABP 20.0 24.0 4.4
GRACE Risk Score 151 134 143

Represented as percent.

*70% BMS in PCI cohort. *Median time to CABG 4.5 days

Montalescot Eur Heart J 2009;30:2308-2317



Comparative ULM Revascularization Strategies in STEMI/NSTEMI

PCI (N=514) CABG (N=612)  No Revasc* (N=673) P Value
In-Hospital Outcomes
Death [ 11.0 54 7.6 0.001 ]
aD rizz:/:scl'\a:)rflllaccohort [W) 30.0 29.0 OT]
Death: STEMI cohort 13.0 5.0 12.0 0.01
Stroke [ 0.4 2.1 0.6 0.02 ]
Out of Hospital to 6-Month Outcomes
Death [_5.4 1.6 10.0 0.005—]
Death: STEMI cohort 79 31 12.0 0.19

Represented as percent. *43% no revasc cohort underwent CABG post discharge.

Montalescot Eur Heart J 2009;30:2308-2317



Comparative ULM Revascularization Strategies in STEMI/NSTEMI

GRACE Registry, ULM ACS cohort, 2000-2007
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Advancing ULM As A Standard in AMI

PCI CABG

/ Timely reperfusion Delay, especially off-peak times
‘/ Completeness of

IRA- vs IRA and non-IRA PCI .
revascularization
Drug-eluting stents Saphenous vein grafts

/ Cardiopulmonary and ventricular Cardiopulmonary and ventricular
support support

\/ Stroke

Solution to mechanical
complications of AMI



Advancing ULM As A Standard in AMI

Who Should Be Considered for ULM PCl in ACS?
1. ULM occlusion with <TIMI 3 flow

2. Cardiogenic shock and/or lethal arrhythmias
3. Coexisting conditions that pose excessive CABG risk
4. If TIMI 3 flow and hemodynamic stability, consider:

Hemodynamic support

ULM anatomy (ostial/shaft vs bifurcation)

Technique, eg, guide catheter size, aspiration, 1 stent, IVUS
Extent of non-LM disease

Left ventricular function

Stroke risk
Suitability for DES (restenosis not primary concern in AMI)
Availability and willingness of surgical team



ULM Revascularization in Myocardial Infarction
Summary

For ULM pts with ACS, clinical outcomes are improved with any early
revascularization compared with medical therapy alone

Treatment bias favoring PCl over CABG in highest risk patients
precludes comparison between 2 modalities

Despite differences in patient groups and decisions for treatment,
ULM PCl in AMI is associated with similar early survival compared
with CABG and acceptable late-term freedom from events

Opportunities include: timing and method of hemodynamic support,
late term safety of PCl, collaboration between surgical and
interventional teams for revascularization and/or ventricular support



Reperfusion strategy

e lwasaki:

As patients with LM occlusion is complicated by high
occurrence of cardiogenic shock, thrombolysis is
inadequate.

When PTCA can not achieve sufficient

revascularization, emergency CABG should be
performed.

e Marso: Compared with POBA, primary stenting
was associated with improved clinical outcomes.

Jpn Circ J ,1993,57:891-897
Am J Cardiol, 1999, 83(11):1513-1517



Predictors of survivals

e Lee: The survival group had a higher
frequency of good pre-intervention TIMI flow

(grade = 2, 70% vs. 13%, p = 0.03) than the

mortality group.

* Jwasaki: Well-developed right coronary artery

and good collaterals were noted in survivors.

Lee:Int J Cardiol, 2004, 97(1):73-76
Jpn Circ J, 1993,57(9):891-897



Experience
in Beijing Chaoyang Hospital
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From Jan. 1995 to Feb. 2007, there were 2021
AMI patients received primary PCls, among
whom there were 17 patients (0.84%) with AMI
related with LM obstruction.

16 patients were male

Age: 57.21+14.2 years (43 to 85 years)

Occurrence of cardiogenic shock at admission:
70.6% (12/17)

IABPs were performed in all patients



e Stent implantation after balloon dilation was
performed in 12 cases. Stent covered LM-LAD,

and no intervention was performed in LCX.

* POBA was performed in 5 cases, and
emergency CABGs were performed
immediately after PCl in 2 cases of the POBA

group.



e 10 patients died in hospital and the mortality
was 58.8%.

e follow-up in the survival cases:

The first patient received repreat angiography 18
years later, and angiogram showed there was no
restenosis in stent.

Another patient died suddenly 4 years later .

The last patient was readmitted 1 month later
with severe heart failure.



The study population was divided into survival group
and mortality group, and univariate analyses showed:

The incidence of dominant RCA (100% in survival group vs.
100% in mortality group), pre-intervention TIMI flow
grade= 2(14.3% vs. 10.0%, respectively, p = 1) was similar
between the survival group and mortality group.

The survival group had a higher frequency of good
collaterals grade= 2 (71.4% vs. 0%, respectively, p = 0.003)
and lower frequency of cardiogenic shock at admission
(28.6% vs. 100%, respectively, p = 0.003) than the mortality
group.



WDeath group
W Survival group

71. 4

10

| o
V] AN y | 4
Dominant RCA Pre-PCI TIMIZ2 Coll grade=2 Shock

Clinical characteristics between death group and survival group



 Furthermore, the study population was divided into two
groups according to the collateral circulation before
emergency PCI: the group without collateral flow (Rentrop
grade 0-1) and the group with collateral flow (Rentrop
grade 2-3) .

e Univariate analyses showed the group without
collateral flow had higher in-hospital mortality (83.3%
in the group without collateral flow vs. 0% in the group
with collateral flow p = 0.003,), and a trend of higher
occurrence of cardiogenic shock (83.3% vs. 40%,

respectively, p = 0.117)



Reperfusion injury?

* In the early cases with neither pre-intervention
TIMI flow nor collateral flow, “cardiac collapse ”
often occurred soon after TIMI flow grade 3

recovered by balloon dilation or stent
implantation.

e The exact mechanism was unclear, and severe
reperfusion injury might play a very important
role.

e Partial re-canalization or “post conditioning”
strategy might decreased reperfusion injury in
such patients.
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Case 1: 53-years-old male smoker presented with
acute persistent chest pain of 2 hours

good collaterals with grade 3 was noted



«3.0X15mm RSTENT was implanted

*He kept asymptomatic during 13 months’ follow-up




Case 2: 56-years-old male smoker presented with acute
persistent chest pain of 1 hours

GE MEDICAL

No collaterals was present




GE MEDICAL

GE MEDICAL

POBA with 2.5X15mm was performed




Y— Tube of no-invasive
mechanical ventilation

<= 1ABP

Swn-Ganz catheter.
> powp: 30mmHg
Cl:1.3 L/min*m?

Died 40 hours later Chest film: severe pulmonary edema
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e HR: 76{X/7), BP: 105/70mmHg.
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II. Ill. AVF STE:J%1%0.2-0.8 mv
AVR T HBRSTE 6 1510.1 mv.
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e HR: 70¢X/7)» BP: 110/70mmHg.
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[%1/%0.2-0.8 mv
AVR FHESTEY 6 1510.3 mvo
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Conclusion

e 1.Survival rate was low for patient without
collateral circulation and poor antegrade flow.

e 2.IABP is essential. GPl and Thrombectomy is
very important.

e 3.Symptom to balloon time is very important.
Strategically open IRA with postconditioning

to reduce reperfusion injury.
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Gl bleeding and emergent ulcer. kindney
insufficiency. pulmonary infection

 |ABP 2 weeks or longer, ECMO may be better
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